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The Official Agreement of the Ar- 
bitration Board—Corrected Copy. 

ln the “American Machinist,” No. 22, 
there appeared what purported to be a copy 


f the . . ° i 
! the resolutions of the Joint Board of Ar 


‘ration of the National Metal Trades’ 
138001 


C19 
Mla 


lation and the International Ass 
on of Machinist 


Reports have reached 


trom various quarters that we are being 
‘erély criticised for the omission of an 
POMlant Paragraph relative to the em 


yVment 7 ° 
ment Of union and non-union work- 


7 
We have been unable to understand 


Nese eritic; 
Criticisms, as we did not cross out 
‘AY such paragraph 
We are . % : 7 
are now in receipt of a pampnhiet 


Y Of the resolutions. put out 


by the 





a+ 
a 


‘ational pn ‘ a ¥ 
nal Metal Trades’ Association, and 
ON comnae: : 
Mparing It with our article we find 
; me Pamphlet such a paragraph, which 


Goes n 
Hot appear in the article. \s we 


a 


NEW YORK AND LONDON 


keep all manuscript on file for a definite 
to that 
from which our article was printed, and, 
this 


length of time, we have turned 


although manuscript was supplied 
from the office of the secretary of the Na- 
tional Metal Trades’ Association, the said 
paragraph does not appear in it. 


The importance of the subject requires 


that the action taken be placed in the 
possession of our readers, and_ to 
this end we republish below the full 
text of the resolutions as they ap- 
pear in the above mentioned pamphlet, 


make the above 
the 
The paragraphs which were omit 


and at the same time we 


statement to set ourselves right in 
matter. 
ted from the manuscript supplied to us are 
italics. As _ stated this 


manuscript is on file in this office, and may 


given in above, 
be consulted by anyone who desires to see 
it. 

We may add that the same omissions 
occur in the resolutions as printed in the 
issue of the “Iron Age” for May 24. The 
doubt, itself 
into a clerical error in the the 
Secretary of the National Metal Trades’ 
\ssociation. 


whole matter, no resolves 


othice ol 


The resolutions which appear under the 


heading Paterson omitted by our- 


selves from the article of our issue No. 22. 


were 


The advance in wages there is chiefly a 
matter of local interest, and the remaining 
resolutions will be seen to be a repetition 
of what appears earlier in the document 

True Copy of the Agreement as entered 
into between the National Metal Trades’ 
Association and the International Asso 


ciation of Machinists at New York, 
18,1G00 

\GREEMENT 

At a meeting of the Joint Board of Ar 
the National Metal 


International Associa 


JOINT 
bitration of Trade 
Association and the 
Machinist 


agreement of 


tion of appointed under the 


Chicago March 17, 1900, 


sioned March 31, 


1.1 1 1 
1900, held at the Murray 





Hill Hotel, New York city, May 10 to 18 
1900, the following resolution ae 
adopted and agreements entered into, to 
take effect from this dat 

Resolved, That the strikes be declared 

in the factories of the members of tl 

tional Metal Trade \ sso tion in the 
cities of Cleveland and Paterson, the Na 
tional Metal Trades’ Association membet 
of this board to wire the members of the 

OC lation in the e two citi to meet 
committee, from ea hop. of the : 
mer employees to arrange for the returt 
yf a man men : their precent nece 
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filled 


their former employees whom they may 


quirements of men shall be from 
not be able to reinstate at the present time. 
that if, 


former 


The intent of this last clause is, 


within the next six months, em 
ployees make application for reinstatement 
they shall be reinstated, provided there ar: 
vacancies for them 

Where 
firms other than the membe1 
tional Metal Trades’ As 


agree to the settlement herein entered int: 
adjusted by thi 


st in these cities in 
of the Na 


sociation, who will 


strikes exi 


after the same has been 


joint body, such strilk« all be declared 
off also 

Wuereas, Doubts have been expressed 
by members of this board, representing 
both parties to this conference, as to the 


ability of their respective organizations to 


control their members; now, therefore, be 
it 

Resolved, That the members of thi 
board pledge themselve each to the othe 
that in case of the refusal of any membet 
of the respective organizations represented 


an honorable 


this 


to observe and carry out in 


manner the findings and decisions of 


board in regard to strikes and lockouts, 
based upon a fair, just and liberal inte 
pretation as to what is known as the Chi 


cago agreement, we will report such mem 


s& 


bers to our respective organizations fot 


discipline, suspension or expulsion, as the 


merits of the case may justify 
1ACHINI 

\ machini eo cla ified a competent 
general workman, competent floor hand 
competent lathe hand, competent vise 
hand, competent plat hand, competent 
haper hand, competent milling machi 
hand competent lotting machine hand, 
competent dic nkKel ct petent Oring 
mill hand, competent tool er, and con 
petent linotype hand | dered 
competent hand e sl be 
0 ( rs ¢ ‘ 
print nd p t 
ful « ple 
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abridge or destroy the right of appeal 
from any apparent or alleged unjust de- 
cision rendered by an employer of labor, 
or his representative, in conformity with 
the powers vested in him by this para- 


graph. OVERTIME. 


All overtime up to 10 o’clock P. M. shall 
be paid for at the rate of not less than 
time and one-quarter time, and all over- 
time from 10 P. M. until 12 midnight shall 
be paid for at the rate of time and one-half 
fime, and that after 12 o’clock and legal 
holidays and Sundays be paid for at a 
rate of not less than double time. 

In cases of emergencies, where shop ma- 
chinery breaks or runs down, and it is ab- 
solutely necessary to repair the same so 
that the factory can run on Monday, this 
time shall be paid for at a rate of time and 
one-half time. The repairs above referred 
to apply only to the machinery of the em- 
ployer. 

The foregoing rates not to interfere in 
any way with existing conditions; that is, 
where a higher rate than the above is paid 
now, no reduction will take place. 

Such rates for overtime shall not apply 
to men regularly employed on night gangs, 
APPRENTICES. 

There may be one apprentice for the 
shop, and in addition not more than one 
apprentice to every five machinists. It is 
understood that in shops where the ratio 
is more than the above that no change 
shall take place until the ratio has reduced 
itself to the proper number, by lapse or by 
the expiration of existing contracts. 

EMPLOYMENT AND 

No discrimination shall be made against 
union men, and every workman shall be 
free to belong to a trade union should he 
see fit. Every employer shall be free to 
employ any man, whether he belong or not 
to a trade union. Every workman who 
elects to work in a shop will be required 
to work peacably and harmoniously with 
all fellow employees, whether he or they 
belong to a trade union or not. He shall 
also be free to leave such employment, but 
no collective action shall be taken until any 
matter in dispute has been dealt with un- 
der the provisions for avoiding disputes as 
per the Chicago agreement, dated March 
17, 1900, signed March 31, 1900. The Na- 
tional Metal Trades’ Association does not 
advise its members to object to union 
workmen or give preference to non-union 
workmen. 

Fifty-seven hours shall constitute a 
week’s work from and after six months 
from the date of the final adoption of a 
joint agreement, and fifty-four hours shall 
constitute a week’s work from and after 
twelve months from the date of the final 
adoption of a joint agreement. The hours 
to be divided as will best suit the con- 
venience of the employer. 

In consideration of this concession in 
working hours, the International Associa- 
tion of Machinists will place no restric- 
tions upon the management or production 


HOURS. 


AMERICAN MACHINIST 
of the shop, and will give a fair day's work 
for a fair day’s wage. 

Note—This not to interfere in any way 
with shops where a less number of hours 
per week is already in operation. 

PATERSON. 

WHEREAS, It is the sense of this board, 
based upon the evidence placed before it, 
that the strike at Paterson was due to a 
misunderstanding as to the intent of the 
manufacturers regarding an advance in 
wages; and 

WHEREAS, the members of the National 
Metal Trades’ Association in Paterson 
show that since the uniform advance in 
wages of 10 per cent. was requested, they 
have advanced their machinists to an aver- 
age amount equal to about 7 per cent.; 
now be it 

Resolved, that the decision of this board 
is that a 10 per cent. increase in wages be 
granted in Paterson over and above the 
rate prevailing December 19, 1899, at the 
time the request was made for the 10 per 
cent. increase in wages. This to apply 
only to the shops in which the strikes oc- 
curred that were members of the National 
Metal Trades’ Association. 

Resolved, That the members of the Na- 
tional Metal Trades’ Association be noti- 
fied that this arbitration board recom- 
mends that if they desire to add to their 
shop rules any portion of the resolution re- 
lating to the employment and hours, that 
they shall add only the following: 

“Fifty-seven hours shall constitute a 
week’s work from and after six months 
from the date of the final adoption of a 
joint agreement, and fifty-four hours shall 
constitute a week’s work from and after 
twelve months from the date of the final 
adoption of a joint agreement. The hours 
to be divided as will best suit the conven- 
ience of the employer.” 

As regards overtime, the following may 
be posted: 

“All overtime up to 10 o’clock P. M. shall 
be paid for at a rate not less than time and 
one-quarter time, and all’ overtime from 
10 P. M. until 12 midnight shall be paid 
for at a rate of time and one-half, and 
after 12 o’clock and legal holidays and 
Sundays shall be paid for at a rate of not 
less than double time.” 

“In cases of emergencies, where shop 
machinery breaks or runs down, and it is 
absolutely necessary to repair the same so 
that the factory can run on Monday, this 
time shall be paid for at a rate of time 
and one-half time. The repairs above re- 
ferred to to apply only to the machinery 
of the employer.” 

“The foregoing rates not to interfere in 
any way with existing conditions; that is, 
where a higher rate than the above is 
paid now no reduction shall take place.” 

“Such rates for overtime shall not ap- 
ply to men regularly employed on night 
gangs.” 

Resolve 
agreements 


and 
this 


That the resolutions 


heretofore adopted by 


June 28, 1900. 
board be now approved as a 
take effect from this date. 
For and on behalf of the Natio: 
Trades’ Association. 
(Signed) D. McLaren 
President. 
(Signed) Epwin Reynotps, 
(Signed) WaAtter L. Pierce, 
For and on behalf of the International As- 
sociation of Machinists. 
(Signed) Jas. O’Connett, 
President, 
(Signed) D. DoucLras Wison, 
(Signed) Hucu Doran. 
Joint Board of Arbitration. 
Dated, New York, May 18, 1900 


W hole. to 


ial Metal 





Personal. 

Benton Orbison, for the past five years 
superintendent of the Twelfth street, Chi- 
cago, works of Fraser & Chalmers, has ac- 
cepted a position with the American Steel 
Casting Company as general superintend- 
dent of their Alliance (Ohio) plant. 





Technical Publications. 
“Gas Engine Design.” By E. J. Stoddard. 

Thirty-one 11xg-inch pages. 

This pamphlet is gratuitously distrib- 
uted by Parker & Burton, Detroit, Mich. 
It gives valuable information, with formu- 
jas and diagrams, relating to all of the 
It is 
not easy to suggest how the work of the 
author could have been better done in any 


various details of gas engine design. 


respect, and all who have to do with gas 
or oil engines should be glad to obtain the 
book, and none can well fail to appreciate it. 
“Preparing for Indication: Practical 

Hints, the Result of Thirty Years’ Ex- 

perience with the Steam Engine Indi- 

cator.” By Robert Grimshaw, M. E. 

Second edition. Profusely illustrated. 

New York, Practical Publishing Com- 

pany. 56 pages, 534x334 inches; 60 cuts. 

Price, $1. 

The thirty years’ experience embodied 
in the book tells the reader how to pipe an 
indicator to a cylinder, and how to get a 
‘move on the drum, if the engine to be in- 
dicated is of the kind in the 
book. It does not attempt to convey any 


other information. 


de scribed 





The eighth annual meeting of the 50- 


ciety for the Promotion of Engineering 
Education will be held July 2, 3 and 4, 
1900, at Columbia University, New York 
City. Among the more practical topics in 
the many papers to be presented are “Busl- 
ness Methods in Engineering Teaching, 
by Arthur L. Rice; “Th: Relations of the 
Technical School to the Manufacturer, 
by Walter B. Snow; “W Should - 
the Characteristic Features of a Course 
Mathematics for Engineering Students* 
by Arthur E. Haynes; 
of Correspondence Instruction,” by George 
A. Goodenough; “Operating Work as 8 
Feature of Electric Laboratory Training, 
by William S. Aldrich. 


‘The Possibilities 











June 28, 1900. 


Commercial Review. 


New YorK, SATURDAY EVENING, 


June 23, 1900. 

MACHINE TOOLS AND OTHER MACHINERY. 

The trend of business in the mechanical 
fines is unmistakably toward quietness, 
and to this machine tools are no excep- 
tion. Summer dullness is an old friend, 
who has returned after a two or three 
years’ absence. But in mentioning this 
quietness important reservations have to 
be made. One is that it has hardly yet be- 
gun to pinch, except psychologically, for 
enough old orders remain on manufactur- 
ers’ books to keep them busy. Further- 
more, there are signs of almost a revival 
in some quarters of Liberty street. The 
two largest houses there located are ‘both 
understood to have discovered a better 
business in the last few weeks than some- 
what earlier. Another local selling house 
is feeling very well satisfied, and in the 
line of milling machines has taken a 
larger volume of orders this month than 
last. 

Values of machine tools are not exactly 
firm, and if one is on the search for weak 
spots he can find them. But it may be 
stated pretty confidently that leading man- 
vfacturers generally have made no official 
reduction, and perhaps the majority of 
standard makers would resist any ordinary 
inducement to yield concessions. 

Regarding the proposed deal for control 
of the Pratt & Whitney Company by the 
Niles-Bement-Pond Company, or its rep- 
resentatives, inquiry was made to-day at 
the Niles-Bement-Pond Company’s office, 
but no confirmation of the closing of the 
transaction was obtainable. From various 
sources, however, we have heard sufficient 
about the matter to give basis for a judg- 
ment of the progress of the deal and the 
form which it is taking. That an under- 
‘tanding has been arrived at, according to 
feport, seems very likely, though it will 
probably be some little time before a for- 
mal ratification can be given. A majority 
in value of the stockholders of the Pratt 
« Whitney Company is said to have given 
‘Meir consent to the arrangement, and in- 
deed it is stated that all yet approached 
nave readily acquiesced. The method by 
which the Niles-Bement-Pond interests 
would acquire control is not the mere 
buying out of a majority of Pratt & Whit- 
ity stock, but one which may involve a 
‘organization of the latter company. It 
will therefore be necessary to call a meet- 
ing of stockholders, or to reach them by 
Crcular before the formalities are com- 
vetod. It is believed that the Pratt & 
“whitney Company will retaim its individu- 
— under the Niles-Bement-Pond Com- 
rany to about the 


constituent same degree that the 
, companies in the latter do now. 
The following is 
the financial prog 
Where near the tr 
Olders of the P 


one account given of 
ram, which may be some- 
uth: The preferred stock- 
ratt & Whitney Company 
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—$1,750,000 in value outstanding—are to 
receive 70 per cent. of their holdings in a 
new 6 per cent. stock, which will entitle 
to first preference under Pratt & Whitney 
earnings, the deficiency, if any, to be made 
up by second preference under Niles-Be- 
ment-Pond earnings. The remaining 30 
percent. will be exchanged for common 
stock, and with the outstanding $1,000,000 
common stock of the Pratt & Whitney 
Company purchased by the Niles-Bement- 
Pond Company at $10 per share. 

There is some difficulty experienced even 
at this time in meeting with satisfactory 
promptitude the demand for gear cutters, 
universal grinders and horizontal boring 
and drilling machines. A large manufac- 
turing concern which makes the two for- 
mer is unable to catch up with its orders 
for them, although in other lines, such as 
milling machines, it has been gaining on 
the work. A dealer recently was obliged 
to put in a second-hand gear cutter in fill- 
ing an order, to bridge over the time till 
he could get a new one, and he would be 
glad to find a second-hand boring and 
drilling machine, too. 

A quietness in railroad orders noticed 
in one office is accounted for on the novel 
ground that the railroads do not make ex- 
tensive improvements while they -are very 
much rushed with traffic. They then add 
a few tools as required; while in duller 
times they look over their equipment to 
see what important extensions ought to be 
made. But they have steadily been add- 
ing a good deal to their shops*in the last 
year. A prominent Eastern railroad has 
lately asked estimates on sixty or seventy 
wood-working used in 
equipping a forthcoming car shop. It is 
thought that the road may contemplate the 


machines, to be 


erection of other shops requiring iron 
working tools. 

The writer was in Newark this week, 
and found that while the machine tool 


business coming to that place was not so 
heavy as it had been, both of the machine 
tool manufacturers there located 
to be well supplied with orders, were run- 
ning with full complements of men, and 


seemed 


had made no reduction in prices. 
The Newark Machine Tool Works have 
recently scld two more large horizontal 
boring machines—4-inch the 
Westinghouse interests at Pittsburgh, who 
had previously purchased some fourteen 
of them. Three such machines with 3 to 
4-inch bar were sold lately to the Crocker 
Wheeler Electric Company. 
returned 


bar—to 


Parties who have from the 
conventions of the Railway Master Me- 
chanics’ and Master Car Builders’ Asso- 
ciations at Saratoga this week report that 
the business sentiments prevailing there 
were very cheerful. The conventions, by 
the bye, were a success from every point 


The exhibits were well chosen 


of view. 
and well received. 

Niagara Machine Tool Company, Buf 
falo, N. Y., reports no appreciable falling 
off in the demand 


for its metal working 


25-603 
tools. It is also experiencing a steady call 
from Europe. 

A man who has recently been traveling 
in Maine, New Hampshire, Massachusetts 
and Connecticut in the interest of a spe- 
cialty related to shafting, says that busi- 
ness conditions in the shops of those States 
seem to be slackening up somewhat, but 
that people are still getting along fairly 
well. Speaking of paper manufacture 
there, he says that in the newspaper line 
it is quite active, because of the large fires 
in Ottawa and England, which have helped 
the export demand. Writing paper manu- 
facture is not equally active. 

The Ames Iron Works are shipping 
about twenty boilers of 50 to 100 horse- 
power each for the Chinese Eastern Rail- 
drive air the 
Ingersoll-Sergeant Drill Company. Two 
50 horse-power Westinghouse steam en- 
gines have lately been ordered for this 


road, to compressors of 


road. 

Some recent sales of Westinghouse gas 
engines were: To the New York Electric 
Company an 85 
engine for 
charging storage batteries; to the Man- 
kato (Minn.) Gas & Electric Company an 
85 and a 50 horse-power engine; to the 
Oshkosh( Wis.) Gas Light Company two 
Among various 
was 
Company, 


Vehicle Transportation 
horse-power  three-cylinder 


50 horse-power engines 


for mechanical stokers one 
the Steel 
Pittsburgh, for two 250 horse-power ones. 

The Westinghouse Machine Company is 


products as 


orders 


from Pressed Car 


getting as many orders for it 
hitherto, although inquiry does not seem 
to be quite so active. 


A Spanish-American export house re- 
ports a good, steady trade with Mexico 
and with South America, rarticularly on 
the Eastern coast. There is a large amount 


of electric work in the Argentine Repub- 
lic. They remark that a great proportion 
of the 
New York, since it goe 
other Western points by land 
Gulf shipments are 


made; for instance, quantitie 


Mexican trade is not apparent in 
from Chicago and 
From the 
ports also extensive 
of rails have 
been sent from Mobile 

Mr. Rodney Thayer, one of the Thayers 
the New York the 


Taylor Company’s business, 


who manage end of 


Aultman & 


has lately returned from a Mexican trip. 
He speaks of activity prevailing in that 
country, particularly in copper mining. 
Locations for new copper mines are be- 
ing sought for there eagerly oilers of 
a small size are in good demand. He did 
not notice in the country a great deal of 
work of general industrial character that 
called for boiler 

The Electric Vehicle Company, a Whit 
ney-Widener-Elkins interest, filed article 


of incorporation in Trenton, Jur 
creasing it capit 


to S$ 1%.000,000 
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manufacturers of machine tools concede 
there is a slight falling off in orders, while 
the makers of smaller tools are less con- 
servative. These acknowledge there has 
been considerable of a drop within the 
last fortnight. One of the large machine- 
tool concerns through its secretary and 
treasurer reports enough business booked 
to carry it through the next two or three 
months, by which time, in his opinion, a 
change for the better will come. The 
same concern, which does a large btsi- 
ness both in export and domestic orders 
reports a number of good inquiries in both 
departments for delivery in the fall. Tak- 
ing it all in all, the consensus of opinion 
suggests the thought that good normal 
business may be expected for some time 
to come. 

The recent labor disturbances have not 
handicapped the larger concerns materi- 
ally, although they confess that the sup- 
ply of first-class machinists does not keep 
with the demand. Said an official 
of one of these concerns, “There has been 
no time in the last year or two when we 
could not have put on more machinists 
had they been available’ Mr. W. A. 
Winkelman, of the Cincinnati Radial Drill 
Company, advances what is probably a 
logical reason for the midsummer lull 
especially manifest in a foreign way. Mr. 
Winkelman feels that the great majority 
of buyers, especially foreigners, are de- 
laying their orders, awaiting their inspec- 
tion of the machinery at the Paris Exposi- 
tion to determine the latest types and be- 
come more familiar with the condition 
generally. This firm sent out eleven ma- 
chines for Paris last week. 

The E. A. Kinsey Company reports 
everything quiet in all departments with 
the principal demand for larger and more 
costly tools. Smaller lines are not having 
much activity. This firm will probably 
furnish much of the material to be used 
in the extension and enlargement of the 
Mill Creek Valley street railway lines, con- 
necting Cincinnati and Hamilton. The 
street railway supply department of this 
concern reports the situation very fair in- 
deed. 

There is interest mani- 
fested in the institution by the Lunken- 
heimer Company of a new industry here, 
the manufacture of automobiles. This is 
an enterprise of the iron-fitting and valve- 
manufacturing department. The plans for 
the building and the operations of the new 
company are rather extensive. The 
tory itself will be one of the largest in the 
city, and a large foundry for making the 


pace 


considerable 


fac- 


castings to be used will be another feature 
of the plant. 

George Oliver Bradley, a young me- 
chanical engineer and manager of the 
Bradley Engineering & Machinery Com- 
pany, of Spokane, Wash., was a large pur- 
chaser of engines during the week. They 
were secured for the great Republic Gold 
Mine in Washington, to be used in reduc- 


ing the ore by cyanide process. There is 
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a good demand, by the way, for mining 
machinery of this character, and the pros- 
pects are that this particular line will shew 
an interesting condition during the other- 
wise dull month. 

L. Sharpe, Jr., and J. H. Drury, of 
Providence, Rhode Island, from one of the 
largest machine tool manufacturing con- 
cerns in the country, have been in Cincin- 
nati investigating the local producing 
market. 

E. Oliva and S. O. Kamoto, representing 
a large Japanese syndicate in Tokyo, have 
been looking about among the manufac- 
turers of electrical machinery during the 
week. They placed some good orders. 
One of the electric manufacturing com- 
panies here reports the shipment of two 
power machines to Havana, another to one 
of the South American countries, and still 
another to Russia. The demand for elec- 
trical generating apparatus is generally 
good with all the local concerns dealing in 
that type of machinery. 

The American Tool Works Company 
has recently taken large orders for iron- 
working machinery for Germany, Sweden, 
Italy and Mexico. 

CHICAGO MACHINERY MARKET. 

If there were no invasion of electrical 
power into new fields, the present state of 
trade would beyond question be described 
as dull. As it is, some makers of motors 
and dynamos impute that expression to 
the face of business. Others say that or- 
ders keep coming in with little variation 
from the degree of activity for 
months past. In no direction does there 
seem to be anything approaching a col- 
lapse in the demand, save in cities that are 
burdened with strikes involving the build- 
ing trades. Sales of electrical machinery 
in Chicago would certainly, from all ac- 
counts, be trebly greater, were there re- 
stored between contractors and mechanics 
the broken business relationship. Those 
salesmen who make it their business to 
mix up among builders and contractors, 
say there is a large amount of work hold- 
ing back for the longed-for settlement. 
In some other Western cities trade is simi- 
larly affected by these unfortunate condi- 
tions. sut, notwithstanding, 
machinery producers 
satisfactory 


seen 


electrical 


are making some 


sales, when aggregates are 
considered. 

The representative of a large contractor 
of electrical work remarks that the out- 
look for interurban railways is very bright. 
Not so long ago, he said, projectors of 
electrical lines had to go to New York or 
to Boston to finance their plans, but at 
present there is a disposition in Chicago 
to take care of these enterprises. Capital- 
ists, he said, were beginning to regard 
these investments as comparatively safe. 
There are a number of projects of this 
nature under way; one of which, soon to 
be closed, is for a 30-mile road extending 
out from Columbus, Ohio. 

There continues a brisk demand for 
electrical machinery for mining operations. 
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There is continued activity in th 
of industry throughout the W, and, 
while orders for electrical power are ysy- 
ally small, they are numerous, and the 
aggregate grows steadily. At Chicago 
many motors are being put into small 
shops which, during the daytime 
power from the building. No* 
ly these shops are obliged to rk over- 
time, if facilities permit, in order to ob- 
tain which they are using electrica] 
from outside currents. 

Municipal work is fairly activ: 
& Benson, Chicago, have asked 
city electrical plant at Shelby, 
about 150 horse-power, for lig'tj 


ranch 


obtain 


frequent- 


power 


poses. The Sprague Electri Company 
has sold an electrical power outfit of 
150 horse-power to the Chamberlain Medi- 
cine Company, Des Moines, Ia. The 
Crocker-Wheeler Company has sold a 360 
kilowatt generator and thirty-two 
for the Anglo-American Provision Com- 
pany, Chicago. The General Electric Com- 
pany has sold two 150 kilowatt generators 
to the Toledo Bridge Company, of Toledo, 
Ohio. The Eddy Electric 


‘ nt 
avOUu 


motors 


Manufacturing 


Company reports an excellent demand for 
small motors for manufacturing purposes 


Quotations. 
New York, Monday, June 25, 
Tron—American Pig, 


1900 
tidewater deliv- 
ery :— 
Pennsylvania Irons: 
No. 1 X foundry 
No: 2 % foundry.......... 7 
No. 2 plain Nae ee 
Alabama Irons: 
No. 1 foundry ; 2 
No. 2 foundry......... 
No. 3 foundry...... 


318 so ($19 50 
so (a) 18 50 


50 fa 17 


00 (@ 2I 

20 00 (a 20 

; 19 00 @ 19 

No. 1 f , 21 
No. 2 wwscccssses 20°00 @ 

Foundry forge....... 17 75 @ 182 

Bar Iron—Base The 


dock is 1.70 @ for good 


00 @ 21 


size price on 


§.7Sc. refined 
brands and 2.10 @ 2.20c. upward for same 
from store. 

Tool Steel—Base siz: Good 


quality, 7 @ 8c.; extra grades, 10 @ 14 


standard 


special grades, 16c. and up 

Machinery Steel — Bas 
store, 2.40 @ 2.50c. 

Cold Rolled Steel S! 
—From store, 344 @ 

Copper—In carloads 
got, 16'4c.; electrolyti 
16'%c. 

Pig Tin—In 5 and 
31% ¢c. 

Pig Lead—The An 
Refining Company ha 
to 4lc., New Yorl 
and carloads are quotal 
extra. 

Spelter—Prime W‘ 
New York delivery 

Antimony—Hallett’ 
States, 934 @ 9Mc. 

Lard Oil—Prime ‘ 
one to five barrels. 
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More Early Milling Machines. 
BY E. G. PARKHURST. 


In a former paper, March 8, we dwelt 
on the origin of a machine devised in 1818, 
from which time until about 1822 we can 
trace little or no improvement. From 
about 1834 to 1836 the milling machine 
began 9 assume a position of importance 
in the manufacture of gun parts, and dur- 
ing the following ten years the art of mill- 
ing had a slow though steady growth. 


FIRST IMPROVEMENT. 


The first radical improvement in the 
milling machine, that of having the spindle 
mounted in upright sliding journal boxes 
at each end of the head, through which 
passed the vertical adjusting screws, also 
the binding screws directly over the same 
and down through the tie caps, which ex- 


tended the entire distance, or width, of 


each end of the head, thus supporting and 
strengthening the same, a device now in 
common use, is said to have originated at 
the works of Mr. Eli Whitney, at New 
Haven, Conn. It is more than probable 
that Mr. Whitney may have originated 
many other mechanical devices for machin- 
ery,as he in his time was one of Connecti- 
cut’s foremost inventors, and one whose 
inventions have proved of lasting benefit 
to the world at large. As nearly as can be 
learned, each manufacturing company 
constructed their own machines as best 
suited to their (supposed) needs, and four 
or five were considered enough for rough- 
ing out (as that was all they were used 
for) parts for filers. We have the statis- 
tics from records of an establishment 
which in 1845 employed about one hun- 
dred hands. It was not until about 1849 
or 1850 that the milling machine really 
came to the front, where it has since re- 
mained, as one of the principal labor sav- 
ing machines in duplicating nearly all 
kinds of metal parts where cutting is re- 
quired. Early in the fifties very many were 
in use, and the art had so advanced that 
mills could be ganged (shop term) to- 
gether to cut almost any desired shape. 

To show how much advance had been 
made we will relate a well-authenticated 
story. A tumbler for old-style gun locks, 
its peculiar form, curved and with 
half and full-cock notches, was considered 
by gun makers a very costly part to ma- 
chine. This exceedingly difficult feat of 
milling a tumbler into a receiving gage 
Was successfully accomplished by one Mr. 
Gilbert A. Bush, and inasmuch as he, at 
that time, had a contract for making 10,- 
0 tumblers, it brought him good money 
and also spread his fame far and wide as 
s king among mill makers. From that 
time on nearly all government inspectors 


from 


i es 
- arms insisted on having such character 
rye 
t work, because of its being much more 
P é 
‘curate and perfectly interchangeable. 
SLABBING MACHINE. 

il a : ad 

Some time early in the forties there ap- 
Peared a kind of milling machine, now ob- 
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solete, called a slabber. Who coined the 
name or devised the machine is not 
known. In general form of frame con- 
struction it resembled an iron planer, and 
it is presumed that the milling attachment 

















FIG. I. THE HOWE MILLING MACHINE, 


was put upon a planer frame. To the up- 
rights were attached a cross beam having 
journal boxes at the outer ends, in which 
was mounted a spindle having a belt- 
driven pulley at its outer end. The spin- 


THE LINCOLN 


dle about 1% inches diameter, and 


had a square thread about 1% inch pitch 
cut the whole length between the journals, 
were necked below the bottom of 


was 


which 
the screw thread, thus allowing the two 








period, therefore 


advancing the art « 
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hexagon nuts for securing at each end the 


mill (if such it could be called), having 
teeth cut about No. 12 diametral pitch, 


thus being a cross breed between a file and 
a cutter. 


Usually the said tool was made 


from wrought iron,and “box” or case hard- 





FIG. 2. THE M’FARLAND MILLING MACHINE. 
ened. The table or platen was tracked on 
V-shaped ways, and driven by rack and 
pinion, which in turn was driven by worm 
Little is 


the wonder the machine was short lived; 


gearing and belt-driven worm. 


v's "* 


MILLER DESIGNED IN I854 


it did not fill the requirement 


Little yr not 
rn ing 


About 


1850 two 


tioned in a former 
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designing milling machinery, Mr. Fred W. 
Howe and Mr. R. F. Lawrence, and it is 
believed that both of the gentlemen made 
many improvements in the way of adjust- 


LINCOLN MILLER AS MADE BY 
THE P. & W. CO. 


FIG. 4. THE 


ments and surety of action, or, in other 
words, made the machines in such manner 
that little brain power was required of 
their attendant, and it had become consid- 
dered boys’ business, and not for men. It 
was not, even in those days, an unusual 
matter to see one boy minding four or 
five, and more, according to the time con 
sumed in taking the cuts. The photo of 
the Howe machine here shown, Fig. 1, 
has been obtained by considerable trouble. 

It was also about this period that the 
Ames Manufacturing Company, of Chico- 
pee, Mass., occupied about the first place 
in the United States as manufacturers of 
gun machinery. Many kinds were brought 
out, among which was a milli.g machine, 
Fig. 2, and a very fair copy of the Howe, 
only slight alterations made. It was sup- 
posed to have been designed by one Mr. 
C. McFarland, a very efficient mechanic. 
And his name should be mentioned as one 
who largely contributed to the art of ma- 
chine making (particularly that of gun 
stocking ). 

THE PRATT MACHINE—LINCOLN MILLER. 

From the first even to 1854 the method 
of feeding parts to be cut under a rotary 
mill was through the medium of a toothed 
pinion geared into a rack underneath the 
table of the machine. In 1854 another sa- 
vant, Mr. F. A. Pratt, took a hand at de- 
signing, and brought out what is known 
as the Lincoln miller, Fig. 3, which em- 
bodied the invention of a screw feed, with 
quick hand return motion. Probably no 
other milling machine is as well known or 
has been so world-wide copied. Thousands 
are now in daily use, both in this and 
other countries. We would state that the 
Pratt & Whitney Company alone have 
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turned out over 5,000, and now have many 
in process of construction. Fig. 4 is a 
cut of the machine as now made. 


ROOT MACHINE, 


In 1848 Mr. E. K. Root, one of the sa- 
vants heretofore mentioned, was superin- 
tendent at Col. Colt’s Armory, at Hart- 
ford, where he assembled many skilled 
mechanics, who, together with himself, 
from 1848 to 1861 created the most mag- 
nificent armory buildings and plant for 
the same ever known, and for many years 
it has been kept far in advance in the arts, 
they being self-containing so far as de- 
signing and executing their own plans for 
machinery required for their special wants. 
Even to this day the Colt P. F. A. Co., 
under the able management of Mr. John 
Hall and the superintendent, Mr. L. 
Grover, is in a most flourishing condition, 
and should one happen to pay a visit to 
the works he would find many up-to-date 
machines, also numerous old ones which 
bear the stamp of the among 
which is a milling machine designed about 
1854. And they now have in process of 
construction fifty for their own use. We 
may add that little or no alteration has 
been made in general design, only added 


master, 


eee 
[ 
Uy 


; 


i" eek 
had om 
ee 
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The distinctive feature of th: 
Fig. 5, isin the table, which is driven by 
a worm direct into a worm rack cut én 
the under side of the table. The head and 
spindle, also the gearing, differ little from 
the Lincoln and others of older dates. 
There are two appliances worthy of men- 
tion, that of having a yielding clutch and 
hand lever for operating the same to dis- 
engage the driving cone pulley so that the 
spindle may be stopped without having re- 
course to the overhead countershaft. Also 
an automatic knock-off, which instantly 
stops the machine, leaving the table in any 
desired part of its traverse. ‘ 


chine, 


I am unable 
to trace the date when the last-mentioned 
was added, though undoubtedly it was 
many years ago. 

In order that one may conceive some- 
thing of an idea of how vast was the field 
occupied by the milling machine in the 
manufacture of gun parts during the pe- 
riod between 1861 and 1866, we 
mention that hundreds of 
arms were turned out by the Government 


would 
thousands of 


and private armories. What were known as 
the Springfield 50-caliber muzzle-loading 
rifles, the exact number of which I have 
no knowledge, but a low estimate would 
place the number nothing short of 1,000,- 


THE ROOT MILLING MACHINE, 


weight. Therefore, constant shop usage 
for the past forty-six years has demon- 
strated the fact that it is what it should be. 
And the Root machine came to stay. 


knowh 
<6, mak- 
d by the 


¢ ach gun, 


000. This number adde 
number of breech-loade: 
ing a total of 1,397,050 


number of required mil! 
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209, wol give employment for a very 
great number of machines; therefore it is 


an impos-ibility to comprehend how the 
art must liave advanced during the five 
years. It should also be noted that mill- 
ing had become a prime factor in the 
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known as the “type bar” machine. This 
is but a rough definition at the best, since 
there are machines having characteristics 
of both; but the idea of the “‘wheel” ma- 
chine is to place the letters upon either a 
segment or the complete circumference of 




















FIG. I. THE 
manufacture of sewing machines, which 
at this time began to be a very large in- 
dustry, and in fact the same absorbed after 
1863 nearly all the milling machines which 
ha4 been abandoned for military arms. 

We are indebted to Mr. F. A. Pratt, of 
the Pratt & Whitney Company, for in- 
formation concerning facts of date and 
data, 





A Typewriter Factory. 


BY R. I. CLEGG. 


There is nothing in the line of mechan- 
im that has had, in. my opinion, a more 
potent influence than 
the typewriter. It enables two hands to 
get to work where formerly but one 
could be employed. In connection with 
‘tenography it has vastly lightened and 
quickened the daily task of the business 
man. I have given more or less attention 
'0 typewriters, as a good share of my 


tim a 2 al r4 4 
wn has been taken up in the making of 
them. 


upon office work 


The subject is an attractive one 
ss the mechanic. The lightness and deli- 
“acy with which the mechanism shall per- 
form its duties, 
struction 
handling 


combined with the con- 
sufficiently robust to endure the 
for a be “ Prd of all kinds, calls 
buila; Sh-grade of workmanship in the 
ing of the machines, as well as com- 
Petence in the designers, 
he machine here spoken of is of the 


“wheel” lac. 
el” class, the style 


as opposed to 


BLICKEN SDERFER 


TYPEWRITER. 
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pressure upon the keys brings the required 
letter or figure into close contact with the 
paper. 

It is not necessary to enlarge upon the 
means employed to bring the type wheel 
Obviously in the building 
of work of this class, of an interchangeable 


into position. 


character and of light weight, the press 
and the screw machine assert their useful- 
The key levers are con- 
nected through the medium of cam sur 


ness, several 
faces which change the leverage as the 
moving type wheel acquires momentum. 
The notched blank, seen under the type 
wheel in Fig. 1, in moving towards the 
paper causes a rigid blade to enter the ap- 
propriate slot, locking the type wheel in 
exactalignment at the moment of printing, 
and preventing the possibility of a blurred 
impression. The rotation of the type wheel 
is the first result when pressing down the 
key lever, and lastly the printing wheel 
‘wings over, passing the ink roller, and 
to the These 
are not mechanically difficult to obtain, 


thence on paper. motions 
provided a really satisfactory type wheel 
is assured, 

This wheel is the key to the whole thing 
and is one of the most original press jobs 
that has yet come my way. It is an in 
genious adaptation of the hydraulic pro 
cess of forming sheet metal hollow ware 
that 


because Is 


of 


I say an adaptation, 


the nearest process to it which I am 


aware, though very likely the scheme is 


entirely original with the inventor of the 

















FIG. 2 
a cylinder, and by the suitable rotation of 
the latter, the type wheel, the letters are 
brought into exact position and then inked 
by a roller, as in the ordinary printing ma 
chine; or a thin ribbon, treated with some 
the 


is between 


the 


aniline interposed 


sheet of 


dye, 


wheel and paper, and the 


HEE! 


ROOM 


machine unde. consideratio1 
employed reminded me 

to workers in thin 

jewelry and allied 


4] ] 9 
fluted or othe 
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of water dropped into the cup-shaped 
blank will, when the press is brought into 
action, bring up the details in perfect re- 
lief. Instead of hydraulic pressure the 
inventor of the process employed at the 
Blickensderfer factory uses steam. 

The wheel room is shown in Fig. 2, and 
the several operations in making a type 











































FIG. 3. 






wheel will be noted. In the first place, the 
wheel should be very light, as it is nor- 
mally in a state of rest and the inertia of 
the wheel must be overcome by the fingers 
through the medium of the key levers for 
each letter or character printed. Neces- 
sarily, the lighter the wheel the greater 
the ease with which the inertia will be 
overcome. There is a limit to the light- 
ening of the wheel, otherwise durability 
and strength must be discarded, and this is 
a vital question where the wheel is prac- 
tically to be used continuously as a ham- 
mer. Here comes in the problem of press- 
ing up, or casting, a hollow wheel (cylin- 
der) of hard rubber, or some similar com- 
position or of suitable metal, entirely clos- 
ing the space at the top and the bottom of 
the wheel and the hub or sleeve by solid 
webs, with strengthening ribs. 

At the outset a master wheel is turned 
up out of solid stock and cut around the 
periphery exactly like the desired type 
wheel. In the early days of the factory 
these steel blanks were cut or engraved by 
hand—a slow and expensive process, as a 
degree of accuracy not easily obtained was 
absolutely essential. Mr. Blickensderfer 
has since devised a special milling machine 
in which the design is copied by the work- 
man, aided by an electrical device, and 
transferred to the wheel by a milling cut- 
ter. I have had no chance of testing the 
speed of the cutter, but am told that it 
rotates at over 18,000 turns per minute. 
From the finished master wheel are cast 
wedge-shaped dies or molds; the small 
ends of the wedges fit around the circum- 
ference of the master wheel, and their con- 







































cave faces have the characters cast in, 
intaglio, that are in relief on the wheel. 





ASSEMBLING 


in 


To make the type wheel the composition 


is rolled into thin and pliable sheets for 
easy working; the wedges are put to- 
gether in proper order on a base plate 
having a stem to form the sleeve, or hub, 
of the future type wheel. 


The inside of 


ew 


i He men 


DEPARTMENT C. 


the cavity formed by the wedges is then 
covered with the plastic compound in an 
even sheet, as is also the side of a cap 
plate which covers the upper part of the 


i) omni te HI Hl 


sats 


ip <\ 


$-- 


FIG. 4. 


mold. 
mold before the parts are clamped to- 


gether ; 


crevices in the mold, 





A little water is then placed in the 


a number of molds are fastened 
firmly in position and heated to a sufficient 
temperature to turn the water into steam, 
thus forcing the composition into all the 
and after several 
hours’ baking the clamps are removed and 


the mold separated without inj to the 
characters. 

As it is necessary to put a 1 hole 
through the web at one end of the wheel 
for the turning pin, or “dog,” a modifica- 
tion of the foregoing process s lately 
been introduced, viz.:To apply gh-pres- 


sure steam directly to the interior of the 
mold from the boiler. I have. 
described the earlier process also because 
of its interesting and unique features, The 


however, 


system is, either way, quite an effective 
one; the finished wheels weigh less than a 
quarter of an ounce apiece, and are sold at 
a dollar. 


On the movable bench in the center of 
Fig. 2 are seen several molds clamped in 
position; the workman in the left fore- 
ground is drilling the holes in the wheels 
for decreasing the} weight, while to the 
right the molders fre inserting the com 
position in the molfls, etc. 

The extensive establishment is naturally 
divided into numerpus departments. Man- 
ufacturing departments A and B, as they 
are termed, both the free use of 
light screw and milling machinery. Figs. 
3 and 4 show the assembling departments 
C and D. The general use of the com- 
bined boxes, similar to a printer’s case, on 
the benches, each containing the needful 
small parts and screws, etc., not only fa- 


show 


cilitates the task of the workman, but 
keeps the benches free from the litter oc- 
casionally noted in other shops. 

The last department is as essential as 


ASSEMBLING DEPARTMENT D. 


nepection de- 
any of the others; this inspection d 


partment. Here the nes are a 
through the trial trip ted, approver 
or condemned, as t! may be; and 
anyone who has ever ! e minuten’* 

e eye of the 


of the error noticea! 
trained mechanic 11 
will understand th 


pewriter line 
e perception 
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requisite to the thoroughly expert in- 
spector. As one reflects that this factory 
is not the largest of many devoted to this 
industry, there comes the difficulty of ade- 
quately « timating the figure that the 
modern typewriter cuts in the world at 


large. 





More Experience with the Premium 
Plan. 
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After recounting their experience with 
piece work, the parties who supply the 
table go on to say: 

In the spring of 1899 several articles ap- 
peared in the “American Machinist” on 
the premium system and it was decided to 
try it. The conditions to be considered 
were as follows: Some plan must be found 
which, while being mutually beneficial to 
employer and employee, could not be run 
away with, thereby necessitating changes 
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an average of three operations on each 
drawing. The designs of the machines 
had all been changed within a year, so that 
our records were of little use for direct 
comparison in setting the time. The char- 
acter of the work being unchanged, how 
ever, our records enabled us to estimate 
closely the time required for the various 
operations, and where the spaces in the 
column headed “Old Time Taken, Day 
Work,” are vacant, it is to be understood 


The accompanying table presents a 
seye view O jorkings e pre- i » rates and the loss o oC ‘ e time allowed was obtained by 
irdsey of the workings of th in the rates and the loss of the confidence that the tim llowed w btained by 
mium plan, and may be considered a sup- of the men. It must be introduced gradu- such estimates. These figures are close 
nm | - c c - - + ~ eogc 
lg (fff [ele /a |g | as 
= : ° 
a gs | c 4 § - n S . ez 
Ss | a 3 . = uv bo ge g. = 
Name of Part. Size. Operation. a | rR =€ a& © = be & es a FE Reason 
eo ' =s <= om = > * = => ° S-= 
26 | B’ E P s| is] 2m a Hee 
Em > Lo a] a 3 > be z wot © 
s¢ | 26 Ee | ££ |28\ 88) BE | 88) «SE 
z*° S & = o |e ig z*-| om 
eis 
Inches. Hours. Hours. | Hours. Hours. 
Commutator Nut.......... Bore, Tap and Turn. 6 | 6 3 $ 2.508 3.338 -.25 $ .17 8% 2 men. 
- SS eee 4% Bore and urn. 4 ,. < 4-5 2.25 2-95 +505 43 8 Slower man. 
" Sleeve & Nut.' 54%x5% ae “5 10 67. 35-8 2.25 2.9 1.48 1.03 64 2 men 
5 5-45 5 5 
SNE cc iusccantoneee gx6x5 Assemble and File. 4 8 3-75 1.50 1.95 +20 18 53 for 40 | Same man when new at work. 
Rocker Arm.......-++++0- 7 Drill and Tap. 20 $3-20 | 25 2.25 3-10 58 39 424% 2 men. 
“ TW Sparnehetoeen 18% Shape Parting. 2 1.5 of -70 1.13 -053 027 2% Slow boy. 
“ cones s oxeeeeus 15% Bore and Face. 2 | 7 6 2.25 2-33 -79 -699 1 2 men. 
Armature Coils ........... 6 Winding. 375 — | 37-45 23-45 1.50 1.80 5.65 4-27. 2%forss | Small number. 
DENN 5.600 00050000900 21 Hand Winding. 36 | 7 ea. | 228 133 1.00, 1-22 +70 45 
Brush Yoke Rollers....... | 3% Bore, Turn and Cap. 30)—C | 60 21.55 2.25 3-60 45 -26 35 Same man on rst lot. 
B. Y Roller Bush ........ byt te ‘ei ies 20 | 35 15 2.25 3-25 44 24 4 tor 4 Same man on smaller number. 
Bearing Bushing..... eeeee © 13-16%8 Bore and Turn. 60 38 28 2.25 2.52 “14 12 6 for 4 Man on smaller number. 
i.  eeperrer | 19 | Planing Comp. 40 Set 35 23 2-25 2.65 1.20 1.15 | 33 2 men. 
We sveedseen 10 Drill and Tap. 40 Set 50 31 2-25, 2-71 28 20 | 
S Housing ...0000- 16 Bore and Turn. 25 43-45 24-30 2.25 2.81 +39 28 2 men (also 23 h. for to with 
: . ' ' 26 for 10 3 men). 
Bearing Housing.......... ; 6 ae 10 9-15 6-45 1.75 1.97 16 13 12% 2 men (1 the same). 
” w  aeewewbews 16 Bore and ace. 5 6 31.55 23 2.25 2.52 1.41 1.16 13 for 2 Same 2 men on rst lot. 
Armature ......-0-sseeeee- 25 Fin. Bearing & Comm. I 25 | 44 2.75 3-47, 6.87 | 4.87 s3for2 3 men. 
FT ht enees aos enon 13 ie < si 2 10.15 6 | 2.75 3-40 1.41 1.092 36 for 6 2 men. 
Yoke (2 halves) ........... 16 Bore and Face. 2 30 €a. 52 35 2.50, 2.90) 7-§0] 5.08 25 for s Lost in set mill. 
Yoke, lower half .......... 16 Planing. 8 38 | 24-45 2.50 2-95 1619 | .Q! 15 for30 | 2 men (small head planer) 
VOKC 0... .ssevecceccceeees 16 Bore and Scrib. 4 42 17 2.50 3.70 2.63 1.57 sofori1 | Setting up mill. 
OS eee 10 Drill in Jig. 7 2t | 34 1.95 2-05 +53 41 s%for2 | 22%c. man on 2. 
Fen (S RAVES) . 0. cccsee 16 Drill and Tap. 2 2" ; 45 2.25; 2-55 2.36 1.92 37 for1 2 men on 1 yoke interrupted 
j ! 6 times 
Sub Bases ........+++0-+4. Planing. 15 45 39-30 | 2.50 2.62 78 689 50 4 men 
Brush Yoke ... Seeereceees 28 Turn and Face. 10 85 57-45 | 2-§0 2.90 2-83 1.67 so for 1 1 to do 
* Swivel........ Turn and Chase. 10 22.45 | 10.30 | 2.25) 3.10 51 33 28 2 men. 
Armature Core Ce eeceerecee } 13 Assemble and File. 6 54 33-45 1.00 1.20 -go .68 7.15 for 1 to do 
Am. Front End Head ....! 17 Bore and Face Comp. 10 32.20 15-30 | 2.25 3-07 73 48 30 3 men. 
Arm. Spider & Comm Sleeve 25 Bore and Turn Comp. 8 148 96.15 | 2.50 2.86 4.62 3.44 1oofor6 | 2 men. 
An = as 16 a “ - ze 9 20 €a. | 175 105 2.50 3-05 5-00 3-57 | 15.15 for: Same manont. 
MALUTE 044. - se eeeeeeees 2" Wind Core and Build. I | 26.30 19-45 2.50 2.78 6.62 5-25 25-45 Same man on sst 1 of lot of 10. 
WEEE 10 “ = = 66 1 |} HE.ES 7+30 1.75 1.99 1.92 1.49 9 2 he the last men. 
(MAME R Cee eee eeee 25 . . ' | 23-45 17 2.50 2."3 6.05 4-80 22 Slower man. 
: DEM A weehenencen tows | 13 = - 0 - I 12.45 12-45 8 1-75 1.95 2.22 1.58 17-45 New man. 
Controller, 60 h Dns eeoaeik Assembling. 6 696 600 365 2.50 3-03 29 15.66 165 for2 Smaller number. 
Sa 16 Fin. Bear. and Comm I 12 iu 6.20 | 2.75 3-43 3-30 2.05 10 Another man same rate and 
equally familiar with work, 
| 13 Fin. Bear. and Comm. 2 6 ea. 10.15 6 2675 3-40 1.65 1.02 36 for 6 2 men on the same 
| 2%x21%\ Fin. between Bear. 2 24 24 17-15 2.25 2.55 -42 -33 24-15 2 men on same. 
6x 42¢@ Centre and Rough Turn 2 28 29 20.30 2.25 2.57 3-15 2.26 | 49-15for2 4 men. 
Key-Seating. 7 10 11.15 | 9 +70 -76 -10 +097 iors Slower boy. 
2248.50 11364.05 $87.90 $107.47 $106.37 $76.25 . 
RATIOS OF TOTALS. 
New time per piece 1364 = 61 New wages perpiece 76 72 New wages per day 104 123 
Old time per piece ~— 2248 ~— 100 Old wages per piece 106 100 Old wages per day $x 100 


; Notg.—As with the table published in our issue of March 9, 1899, the reduction of the costs to costs per piece reduces the apparent magnitude of the 
i : = 

$ not made in the case of the hours consumed, and the totals at the foot of the hour columns show tl.e actual amount of work done 
seen to be not strictly correct, as no note is made of the amounts earned on the different jobs, rates oniy being compared. The ratio given is, however 


plement to the similar exhibit published 
i our issue of March 9, 1899. It has been 
“upplied, with great liberality, by a manu- 
facturing corporation which has used both 
day work and piece work and has now 
definitely adopted the premium system as 
“uperior to either. For obvious reasons 
the fame of the corporation cannot be 
given, but our readers will take our word 
for it that the name, if given, would be 
found in the front rank of progressive 
manufacturers. The nature of the work 
Feported will be seen to’ be the manufac- 
ture of electrical machinery. 


RESULTS OBTAINED BY THE PREMIUM PLAN, 


ally, and in such a way as to convince the 


workmen of its merits and fairness by 


actual trial. 
just been reconstructed 


The whole shop system had 


with new forms 
and very complete detail, and it was de- 
sirable to change this as little as possible. 
The variety of work to be handled was 
very extensive, especially in the machine 
5,000 drawings, 
different 


there being over 
many of them having 
parts on the same drawing, with several 
different operations on each part. At the 
present time we have figured for premiums 
with 


shop, 
several 


on something over 1,200 drawings, 


work. ‘This reduction 
The ratio ot the total wages per day will be 


substantially correct 


enough to satisfy us a basis for pre 


and should satisfy your readers, 


a> 
miums, 
especially when it is considered that most 
of the men in the shop were new men and 
If the 


limits were set too close they would hav 


entirely unfamiliar with the work 


no interest in the system, and it would fail 


at the start. If they were set too hig 
when the men became familiar with 1 
work they would run away witl 

it was of the utmost import 


time once 


yniy in ett 


change the 
the confidence of 1 


be used, not ¢ 
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each individual drawing, but for each class 
of work, as the workmen do not figure by 
the drawing numbers, but by the work 
cone. 

Very accurate records have been kept 
for reference, and the system is completely 
inter-indexed, so that by knowing any 
one of the following all of the others can 
be found immediately; 7 e., the order 
number, the casting number, name of the 
part, the size, the man’s number or name, 
the date of completion, the records of 
previous men on similar work, etc. In 
the matter of premium rates and payments, 
at the end of each two weeks a slip is 
made out for each man, showing exactly 
what he has been doing for the past two 
weeks, and he is paid thereby, receiving 
pay for one-third of the time saved at his 
regular rate. 

The worst difficulty encountered so far 
has been that of having two men on the 
same premium job, and this we have found 
to a great extent unavoidable, running, as 
we are, with a full night force. In divid- 
ing a premium up in proportion to the 
time worked on it by each man, the poor- 
est man receives the largest premium, and 
“the other man is always the poorest.” 
Another difficulty in this line is 
caused by not getting all the material for 
The fore- 


same 


an order in at the same time. 
man is often compelled to work up large 
stock orders in four or five installments, 
with different men each time, which mixes 
things up and spoils the work for pre- 
miums. The accompanying _ records, 
chosen at random from our standard lines 
of work, may be of some interest . 





Brass Founding—Gates and Gating. 


VICKERS, 


BY C. 

The way to gate a mold is a point of 
the highest importance when casting any 
metal. Different metals, however, re- 
quire different methods of gating; what 
may be suitable for one will not always 
produce good ‘results with another. For 
instance, light bronze castings may be suc- 
cessfully run by a gate that would be en- 
tirely inadequate for yellow brass, while 
aluminum will require different treatment 
from either. 

I will illustrate, as well 
a short article will allow, a good method 
of dealing with the subject. Fig. 1 shows 
a common enough pattern in some brass 
foundries; it is called a “stem,” and in 
size it may vary from 1 to 3 inches in 
diameter and from 12 to 24 inches in 
length. In appearance it is a plain enough 
job, but I have known it to cause a world 
of trouble to the uninitiated. It will 
“shrink” on the back, and when poured 
hot enough to avoid this trouble will come 
dirty. 

In these remarks we will exclude all 
diameters less than 1% inches, as those 
smaller than that rarely cause trouble. A 
molder making this job for the first time, 
unless in a shop used to the work, where 


as the limits of 
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he may be cautioned and advised in ad- 
vance, will generally gate it on one end, 
using a small ordinary sprue, and he will 
find on shaking out that his work will be 
all shrunk, and of course lost. The next 
heat will then be probably poured hotter, 
and then it will almost invariably be found 
dirty. 

shows a good way to overcome 
A is the feeder and B 
is connected 


Fig. 2 
these d-fficulties. 
the sprue or runner, which 
with A by a tapering channel cut in the 
cope. At the point where this channel 
joins the riser A it is made very small, the 
object being to hold back the metal so 
that the sprue can be kept full all the time 
of pouring, in order that any dirt that may 
be held in suspen-ion in the metal shall be 
prevented by its lighter specific gravity 
from entering the mold, as it will float on 
top of the head. 

I have been taught by experience to 
gage the size of the feeder by the diam- 
eter of the casting. The feeder should 
exceed this a little, so that the casting will 
solidify first, thus giving the feeder a 
chance to perform the duty for which it is 
intended. 

The gate connecting the feeder with the 
casting in this case is cut wholly in the 
cope, and is almost of the size of that part 
of the casting, being only so much smaller 
as will allow of a fillet, so that the gate 
can be broken off while the casting is hot 
without danger of “breaking in.” The 
metal for pouring need not be very hot, 
provided the diameter of the feeder ex- 
ceeds that of the casting. 

Some brass molders do not believe in 
feeders, or risers, as they call them. Now, 
I do, although I never place them on top 
of a casting if they can be connected by a 
suitable gate, because a riser on top of a 
bronze casting generally leaves some de- 
fect under it when cut off; and the same 
holds good of aluminum, only that this 
metal requires much more feeding than 
bronze, in order to ensure solidity. 

For example: Fig. 3 shows a pattern. 
It is a square box, the corners of which 
are strengthened externally by circu- 
lar pillars of solid metal. The compara- 
tively heavy hub in the center is strength- 
ened by being connected with the body of 
the box by brackets as shown. Now, as 
the walls of this box are only 4% inch in 
thickness, unless we make provision for 
feeding the hub by means of risers, it will 
be unsound, as there is no metal available 
to supply the shrinkage. 
these in bronze it is possible to obtain 
successful castings by molding the pattern 
with the hub down—that is, by coping out 
the inside of the box. As these were to be 
made of aluminum, the molder received 
instructions to mold them in a three-part 
flask, with the hub upwards, and to place 
three heavy risers on top of the hub, con- 
necting them as shown at A, Fig. 4, the 
risers to be placed as near the circum- 
ference of the hub as possible, and to be 
connected by heavy gates cut on top of the 


If we are casting ~ 


June 2% 
hub, as shown. When this a: 
followed, the castings came out 
But Mr. Molder thought he c 
them better two-parted and hu 
He took off a riser from each oi} 
corners; result, he lost every on 
being scarred. by deep shrinkag 
where it joined the body of the bh 
example is given to show how n 1 more 
feeding is required by aluminum 
Cast in bronze, hub upw 
one 


than by 
rds, a3 


been 


bronze. 
illustrated, 

sufficient to 
But to return to 
a molder 
heavy work; he was given a tester 


riser would hav 


secure satisfactory results. 
bronze: I once knew 
who claimed to be goo 

The 
foreman had sized his man up pretty cor 
rectly, and expected him to “fall down”: 
and he did. He gave him a very plain job, 
just a ring about 10 inches in diameter and 
4 inches in thickness. The molder thought 


he had a snap. He used a 2'4-inch cope 
and a sprue an inch in diameter and con 
nected this with a very heavy gate to the 
casting. He pierced his cope with a lot 
of holes by threading through a thin vent 
wire, and he felt like a man who had done 
his duty, and done it well. 


duly poured, and ultimately the caricature 


The mold was 


of a casting was on exhibition. It was a 
beautiful piece of work—of its kind. The 
upper part resembled the surface of the 
earth, and from the same cause, contrac 
tion in cooling. The upper surface wa; 
covered with little hills, these being formed 
by the metal rising into those vent hole 
and solidifying. If such a casting is to 
come out true to the pattern, it must be 
fed with metal, to make good the loss in 
bulk by shrinkage, from some source out 
side of itself, and this is a law there is no 
evading. 

I won’t say the proper, but a good way 
to make such a casting is to put on a 
feeder, 3 inches in diameter and at least 5 
inches in hight, connected to the casting 
by a gate, say, 114 inches in depth by 1% 
inches in width. Such a feeder if used as 
a sprue will be apt to produce a dirty cast- 
ing, so it is policy to use an extra sprue, 
connected either with the feeder or run- 
ning into the casting direct. Whichever 
way is adopted, the sprue should not be 
more than an inch in diameter and the 
gate very small, so as to enable the head 
to be kept full during pouring. It is a 
common notion among molder that brass 
castings require a very heavy gate; ¢X- 

is a fal- 
head to 
ind suitably 
hrinkage 
gs to be 


perience has shown me that 
lacy, a small gate enabling 
be kept full when pouring 
placed risers, to provide agai! 
of the heavy parts, are tl 
desired for brass. 
Take a brick, 
enough job to look at; 
nice, clean, perfectly str: 
either bronze or aluminu! 
especial attention to out! 
way we provide for th 
metal into the mold. 
good ways of making 


for instar common 

wish a 
sting in 
iust pay 
ind the 
e of the 
several 
We can 
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place gat: and riser at opposite ends or at 
the same end, and connect as in the case 


of the crosshead aforementioned, or we 
can incline the mold 1 inch (that is, place 
an inch block under the front), have both 
gate and riser at the highest point, using 


a riser 3 inches in diameter and 4 inches in 
tight, and instead of cutting the gate into 
the riser or directly into the casting, so 
that the metal will roll down the inclined 
mold, run a small channel from the sprue 
down to the lowest point of the mold and 
cut a small gate. The metal then enters at 
the lowest end, fills that and gradually and 
gently advances up the incline, until the 


1 
tr 


cavity is filled, and then into the riser, car- 
rying there any of the dirt that it may 
have gathered. 

Another example is shown at Fig. 5. It 
is an arched plate, called a saddle, and is 
not a fictitious illustration. Right across 
the center runs a heavy rib, 2% inches 
high by 2 inches in width. The plate is 
not a difficult thing to run; the rib is the 
thing that is likely to cause trouble by 
shrinking. The molder that made this job 
simply took no notice of the rib; he knew 
a 24-inch riser would take care of that, 
so he molded his plate rib uppermost, cut 
a small spray gate to one end of plate, 
planted his riser at one end of the rib, con 
necting it with a good-sized gate, poured 
tolerably cool, and the job when cast was 
a work of art. 





Legal Notes—Scope of Employment 
—Warning Under General or 
Specific Instructions. 

BY WM. MARSTON SEABURY. 

Samuel E. Evans, who was_ injured 
while in the employ of Edmund P. Ervin, 
brought suit against his employer in the 
Cireuit Court of Johnson County, Indiana 

to recover damages for his injuries. 

He alleged that he was employed in the 
defendant's mill to operate the machinery 
and to work upon certain articles manu 
factured by the defendant; that upon the 
day of the accident he was instructed by 
the defendant to tear down a large shaft. 
remove one of the pulleys, adjust the two 
remaining pulleys and replace the shaft 
upon the hangers. He removed one of 
the pulleys, and while attempting to re- 
place the shaft it became unmanageable 
and fell, injuring his hand. The plaintiff's 
‘uit was brought upon the theory that he 
was injured while doing work under in- 
‘truction from the defendant which he had 
not been engaged to do. 

It appeared that the plaintiff was a car 
yeater by trade, and in connection with 
this trade had operated machinery and 
had worked in a planing mill before he 
was employed by defendant. 

The jury brought in a verdict for the 
Plaintiff, but found as a fact that the 
Plaintiff Was injured while doing work 
Which was within the scope of his duty. 
Judgment was rendered for the plaintiff 


u a ° ° > : 
Pon the verdict of the jury, from which 
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the defendant appealed. The Appellate 
Court held that as the finding by the jury 
to the effect that the plaintiff was injured 
while doing work which he was engaged 
to do was in irreconcilable conflict with a 
general verdict in favor of the plaintiff, 
the judgment should be reversed. (56 N. 
FE. R., 725.) 


WARNING UNDER GENERAL OR SPECIFIC IN 
STRUCTIONS. 

Some time ago E. N. Martineau was in 
jured while in the employ of the National 
Blank Book Company. He was not a ma- 
chinist by trade and he was not employed 
to do machinists’ work, but he had con- 
siderable mechanical skill and had on 
some occasions repaired machinery 

On one occasion he was requested to 
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Fig. 3 


GATING FOR BRASS CASTING 


repair a machine which it was not his duty 
to manipulate, but with which he was 
omewhat familiar. The machine con 
tained a gear wheel, to which was fastened 
a “clip,” which, by engaging with a “dog,” 
formed a device used in starting and stop 
ping the machine. The power was trans 
mitted by a belt, which, when the machine 
was not in operation, was-shifted to a 
loose pulley, but which, unknown to Mar 
tineau, had a tendency to creep back to the 
tight pulley. While he was at the right 
hand end of the machine at work and his 
right hand on the inner face of the wheel, 
the machine suddenly started, the clamp 
went down, the geared wheel revolved and 
caught his right arm between the inner 
edges of the rim and spoke of the wheel 
and perpendicular rods. To recover dam 
ages for this injury Martineau brought 
suit against the National Blank Book 
Company in the Superior Court of Massa 
chusetts, Hampden County. The evidence 
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was conflicting as to whether the plaintiff 















































was told to see what the matter with the 
machine was and to fix it or, as testified 
to by him, merely to “fix the dog and 
clip.” 

Judgment was rendered for the plaintiff 
in the trial court, and the defendant ap 
pealed to the Supreme Judicial Court of 
Massachusetts upon various and numerous 
exceptions taken at the trial. 

In overruling the defendant’s exceptions 
and sustaining the judgment of the trial 
court, the Appellate Court, Mr. Justice 
Barker rendering the opinion, said: ‘As 
suming that if the plaintiff was asked 
generally to examine the machine and to 
repair it if he could, the defendant was not 
at fault as to the plaintiff by reason of 


any defect or danger connected with the 
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Fig. 5 


whole apparatus, yet if the plaintiff was 
asked only to repair a_ specific part ot 
the mechanism, it might be the defendant’ s 


duty to warn him of the danger, not ap 


parent and due to the improper working 
of some part of the apparatus distinct trom 
that he wa asked to re pair—as, for in 
tance, the creeping ot the belt from the 
loose to the tight pulley. These consider 
ations require us to overrule the excep 
tions.” (43 N. E. R., 513.) 


The Simplon tunnel will be 12.26 mil 
long when completed, and of this 3 n 
have been driven in a little more 
months. Five and a half years we 
inally estimated as the time re 
completion, and a pet 
$1,000 per day tor de 


the worl is the 
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A Diagram for Solving Compressed _ it is often desirable to draw the isothermal left hand to the lower right-hand corner 
it Probl curve and the adiabatic curve upon actual gives a table of reciprocals, and together 

Air Problems. compressor cards; to find the index of with the properly marked vertical and 
BY J. A. BROWN. the actual compression curve; to know horizontal scales, is an expression of the 

Having shown some of the simpler ap- the relations between volumes, pressures above formula. When air is compressed 
plications of logarithmic cross-section and temperatures of air compressed adia- adiabatically the pressure rises faster than 
paper* it is now proposed to follow this by batically. The theoretical mean effective the volume diminishes, and the relation 
showing, as an éxample, the construction pressure and the horse-power necessary is expressed P V'4* = P, V.%. For 


ABSOLUTE PRESSURES LBS. PER SQ. INCH. 
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3 4 5 
SCALE OF M. E. P. (LBS. PER SQ. IN.) AND OF H. P. 


FIG, I. DIAGRAM FOR SOLVING COMPRESSED AIR PROBLEMS. 


and use of a diagram for solving all the to compress a given quantity of air may any given pressure this increase mM vol- 
usual problems occurring in calculations also be required. ume due to adiabatic compres-ion may be 
relating to air compression for which the In Fig. 1 the upper horizontal scale is represented in this way: 

ease with which fractional exponents are the one of relative pressures and is figured Adiabatic volume _ ;/’,” 
handled makes it especially suitable. The from 1to 10. The left-hand vertical scale Isothermal volume P} 
diagram given in Fig. 1 offers a rapid is the one of corresponding volumes, and 
solution of many of the questions arising jis figured from .1 to 1. The simplest rela- 
in that line of work. Among other things, tion between pressure and volume is when This ratio 2.” also gives the final absolute 
"@See The Properties and Uses of Logarithmic Cross air is compressed isothermally, and it is temperature in terms of tlic al)-olute tem 
Section Paper in last week's issue. This paper maybe Tepresented by PV =P,V;. On the dia- perature before compress! 
had of Keuffel & Esser, of this city. gram a diagonal drawn from the upper expressed: 


° P. : 
The ratio Pp is usually repre ented by #. 


nd may be 
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Final absolute temp. 

Initial absolute temp. 

or as usually expressed 7, = 7 (2) 

The formula for mean effective pressure 
in its simplest form may be expressed: 


2.29 


1.80 
2.55 
3.19 
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scale of temperatures, the final absolute 
temperature is found to be 840°, 950° and 
1,020° (the last value being read from the 
bottom). 

Intersection with the adiabatic 
the corresponding volume (relative) to be 
.229 and the volume for the isothermal 


The ratio -229 is 
.125 


shows 


compression to be .125. 


equal to A-°, which is seen to be 1.83. 
Using the left-hand vertical scale for 
the values of R99 —1, (1.83 — 1 =.83), 
tracing horizontally from .83 until we in- 
tercept the diagonal marked ‘“M. E. P.,” 
reading the value on the lower horizontal 
scale, the mean effective pressure is found 
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FIG. 2. 
ME P= 48.3 (R”? — 1) 
and the formula for horse-power may be 
deduced from that, giving the work per 
stroke by substituting the volume of air 
drawn into the compressor. Say V = 100 
cubic feet per minute for the volume of the 
cylinder, the formula then becomes: 
144 X 100 X 14 X 3.45 
33,000 
= 211 (R99 — 1) 

For compound or two-stage compres- 
sion under the most economical condi- 
tions the theoretical mean effective pres- 
sure may be expressed: 

ME P= 96.7 (R45 — 1) 
and for three-stage compression : 
ME P= 145(R°%7 —1) 

The horse-power formula becomes, for 
compound compression : 

H P= 422 (R45 — 1) 
and for three-stage : 
H P= 633 (R°%7 — 1) 

The values for compound compression 
up to R = 25 are shown on the diagram. 
The values for three-stage compression 
are not shown, but imay be readily placed 
on the diagram by those interested in 
such pressures. 

One or two illustrations will show the 


application of these formulas as shown by 
the diagram, 


HP= (R29 —1) 


Take, Say, 112 pounds absolute or rela- 


tive pressur 112 i . 
sure, = 8. Following the ver- 


tical from 8 on the upper horizontal scale, 
we first cross the temperature diagonals. 
ae values are given for the initial 

frature, zero F., 60° F. and 100° F. 
Reading On the left-hand vertical scale or 


COMPRESSED AIR INDICATOR CARD ANALYZED BY THE 
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DIAGRAM FIG. I. 
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For compound compression 7-*45 is found 
to be 1.35, R45 — 1 = 1.35 — 1 35. 
In the same way, from .35 on the left- 


hand vertical, reading from the intersec- 
tions with the diagonals marked "M. E. P. 
compound” and “H. P. compound,” the 
mean found to 
34 pounds, and the horse-power required, 
14.7. 

For two-stage compression the final tem- 


effective pressure is be 


perature is considerably less, being, in the 
and 760 

The diagram also offers a réady means 
ot finding approximately the index of the 


example chosen, 625°, 705 abs. 


actual compression curve. Take for exam- 
From the 
and P at two points, one 


ple the card shown in Fig. 2. 
card measure l’ 
at the beginning of compression where P 
measures .44 inch and V 6.1 inches. Take 
any other point, say P = 1 inch, and V = 
3.12 inches. 
intersection of .44 on the scale of pres 
sures with 6.1 on 
mark the intersection of P = 1 and V 


On the diagram* mark the 


the scale of volumes; 
3.12 in the same way. Draw a diagonal 
through the two points found and draw a 
parallel to it through the origin. The 
diagonal coincides with the index 1.25, 
which is the one required. If through 
the intersection of P and V at beginning 
of compression, diagonals parallel to the 
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to be 40 pounds. The horse-power, from isothermal and adiabatic |i 
the intersection with the diagonal marked intersections with th 
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lower horizontal scale, is found to be 17.5 ® Parnually reproducedin ! ; 
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value of Il’ the three values of P corres- 
ponding to /’!, or isothermal, "4" adia- 
hatic, and the ? whose index follows the 
curve most closely, may be plotted directly 
on the card, as is shown in Fig. 2. 





A Coining Press. 


The half-tone, Fig. 1, 
shows one of a number of presses recently 
built for the United States Mint in Phila- 


Machine 


accompanying 


the Ferracute Com 


delphia by 
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straight columns, set near together, and 
everything being of strong and massive 
construction. 

It is equipped with a newly designed 
form of feed rolls, each pair of which, at 
the front and rear of the machine respect- 
ively, can be quickly swung outward and 
downward into the position shown in Fig. 
2. The roller housings when swung up- 
ward are secured by the tightening of a 
beveled nut at each side into a counter- 
sink, two or three turns of the nuts in the 
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FIG. I. 


pany, of Bridgeton, N. J., from designs of 
Mr. Oberlin Smith. It is intended for cut- 
blanks of gold, and other 
metals for the making of coin, these oper- 
ations being performed at the rate of from 
150 to 200 strokes per minute, with the 
dies cutting singly or in gangs, sometimes 
as high as three or four blanks at a 
stroke. This machine is the fourth size 
of a series of six sizes, known as Et, Ea, 
E3, etc., and is noticeable for its great 
stiffness, the frame being built of heavy 


ting silver 


A COINING 


PRESS. 


opposite direction releasing them from the 
countersinks, which are set in the upper 
part of grooved slots, thus allowing the 
rolls to be swung outward, with the slots 
passing freely over the studs on which the 
nuts are mounted, without having to re- 
move any bolts or nuts, as is usual in de- 
vices of this kind. 

The central disk, which drives both 
sets of rolls is provided with six differ- 
ential pawls. The ratchet which these 
pawls drive is cut with one tooth more 


June 


than a multiple of six, thus causing each 
pawl in effect to revolve the r-. et but 
one-sixth of the pitch of a toot This. 
result f the 


would 


of course, gives the same 
teeth were six times as fine, whi 
obviously be impracticable, by 
lack of durability and positiver: 
tion. By the construction desc1 
tions of feed as small as .o2 i: 
obtained, and the total 
anything up to 3 inches, 
of .02 inch. 


Varlatii 


varying 


The machine is equipped, as u 
long slide bearings for ram, long ram ad 


ad 


justment, treadle-lock for continuous 


running, automatic stop clutch, etc. It 


also has a special brake-releasing devic¢ 


to enable it to be run at the unusually 


high speed before mentioned. A machine 
of the 


exhibits of the Ferracute Company at the 


of this kind has been sent to one 


t] e 
De partment, 


Paris Exposition, being located in 
United States 


and shown running in connection with an 


Government 


approved coin miller and an automatic 


coining press. 





An Automatic Lubricator. 
The lubricator here shown is to be at 
tached to any reciprocating or oscillating 
parts of engines or machinery requiring 








FIG. 2. SHOWING FEED ROLLS SWUNG DOWN. 


lubrication, as the 


eccentric 


constant and reliable 
crossheads, 
straps, etc., of engines, 
pressors, etc. As it feeds grease instead 
any position 


connecting rods, 


pumps, air com- 
of oil, it may be attached in 
desired, 
downward, horizontally or at 
desired. It feeds only wh the 
which it is attached is in 


upward of 
] 
any angle 


feeding vertically 
part to 
‘tion, and no 
feeding or loss can occur after the motion 
ceases. 

The kase of the lubricat 
firmly into the part to be Iu! 
usual The body 
base by the union nut or 
the bottom. When this 
upper part taken 
barrel is filled 
and returned 
position again by th 


screwed 
ated in the 
way. hed to the 
ced ring at 
rewed the 
vether, the 
of grease 


is all 
with a 
lamped in 
ut. The 

pressure 
is applied 
im seen in 
the stop- 
ttached to 


and se 


feeding ,is accomplished 
of the piston, and this 
by the vibrations of th: 
front. By the adjust 
screws at the side, th 
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the pendu)um may be made to take from 
one to or more teeth of the ratchet 
wheel for cach vibration. On the ratchet 
wheel shaft is a worm which meshes into 


rm wheel on the top. The cen- 
tral screw or spindle is splined and re- 
yolves with this wheel at the same time 


the larg: 


that it travels downward by the operation 
of its thread in the central nut, which is 
screwed the bracket or guide at the 
top. The iceding goes on, if the vibra- 


tions continue, until the piston reaches the 
hottem and the grease is all expelled. To 
raise the piston for refilling the barrel, the 
central has a milled and 
notched head, is from the 
bracket, the piston is pulled up, the nut is 
whirled the screw by hand and 
screwed tight in The 
ratchet wheel may be pulled around by 
tand until the slack is taken up and feed 
is fully established, and if at any time it is 
desirable to feed in an extra quantity of 
grease, this also may be done by turning 
The lubricator may be 


nut, which 


unscrewed 


down 
its place again. 


the ratchet wheel. 
made of any size and for any rate of feed 
desired. will hold 
about 14 cubic inches, or somewhat less 
than half a pint, of grease. The ratchet 
wheel has 100 teeth, the spindle wheel has 
125 teeth, the central spindle is 24 threads 
to the inch and the travel of the piston is 
3% inches. If, then, the pendulum is set 
to take two teeth of the ratchet wheel for 
each stroke, the number of strokes re- 
quired to empty the barrel will be: (100 — 
2) X 125 X 24 X 3.5 = 525,000, and at 
2% strokes per minute this would last 
2,625 minutes, or say 45 hours. Any of 
the usual kinds of grease may be used in 


The one here shown 


the lubricator, and any percentage of pure 
graphite may be mixed with it. The worm 
is of steel, the pawls are of steel hard- 
ened and the wheels are of hard bronze. 
The lubricator was designed by G. U. 
Merrill, Paterson, N. J., and is made by 
J. L. Robertson & Sons, 204 Fulton street, 
New York. 





Another Shop System. 


BY A. L. GRAFFAM. 

System is a valuable thing in the shop, 
of it is not too complicated. A shop sys- 
tem should be so plain as to practically 
explain itself to a new man, and should 
be adapted to the growth, removal or re- 
‘rangement of the plant without expen- 
‘we changes. This article is not begun 
with the intension of describing in detail 
an elaborate shop system. My object is 
to Present, as clearly and completely as 
possible, the foundation of a system, pre- 
pared with the foregoing ideas in view. It 
'S composed almost entirely of parts se- 
‘ected from various systems, the ideas 
cae from such a variety of sources 
rhe apie to give credit for them. 
shops oes seems applicable to most 
shal ie illustrating its application I 

sider the conditions existing in 


the : E : 
one for which it was designed. The 
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business included machine tool building, 
special machinery and jobbing. Special 
tools were planned with as wide a range 
of utility as possible, and sometimes the 
principal parts of a machine, such as the 
legs, bed and headstock castings of a lathe, 
would be made up into several styles by 
the addition of certain special features or 
attachments. 
THE USE OF SYMBOLS. 

To. begin with, each article of manufac- 

ture is given a symbol, as AB, ZEB, etc., 


37-015 


and the machines they represent (Fig. 1) 
will show exactly what they stand for and 
what symbol to allot to the next machine 
designed. 

The next step is to go through the draw- 
ings and place within a %-inch circle, 
close to the drawing of each piece, its 
number and the symbol of the machine, 
these piece numbers running from 1 up, 
This 
print to be cut up, if desired, and a por- 


on each machine. enables a blue 


tion kept with its corresponding work, 
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in alphabetical order, as follows: A, AA, 
AAA, AB, ABA, ABB, AC, ACA, ACB, 
ACC, ete.,on towards ZZX, ZZY and ZZZ 
By using the whole twenty-six letters in 
the alphabet, 6,526 symbols can be formed 
without using more than three letters in 
any one of them. Of course, it is under 
stood that the symbols are for the sake of 
brevity in everyday use and to take the 
place of an alphabetical arrangement of 
the titles themselves. A list of these title 
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LUBRICATOR 

without the parts losing their identty 
That inch circle contains all the 

formation a workman needs in charg 

his time. The patterns are mat 


the symbol of the MWilac hine 


piece and it location whet 


thus: 
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tion 20, shelf 6, second row, third division, 

as will be explained in another place. In 

practice the division would frequently be 

omitted. The material and core marks 

may be shown by different colors. 
RECORD LISTS. 

Fig. 2 shows the arrangement of a rec 
ord for the parts of a machine—No. 3 
16-inch turret lathe in this case. To 
economize space, the pieces have been re- 
numbered and arranged to serve the pur- 
pose of illustration better. These Record 
List blanks can be printed on thin bond 
paper and kept on hand, from which blue- 
prints may be made after they have been 
filled out. Keep blueprint duplicates of 
these Record Lists fastened together in 
sets for reference. 

In the first column is the piece number. 
In the next is a small space for a sketch of 
the piece, if desired, followed by its name. 
Sometimes a sketch of this kind is the 
only means of making the name of a 
piece comprehensive, even to the regular 
workman. In ordering a new piece, the 
symbol and number are used—thus, AD 
No. 10—and by going to the AD Record 
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List and running down the column to 
No. 10, we find that it is a stop-screw 
nut, on drawing No. 920, and if there are 
any on hand, they will be found in section 
30, shelf 3, second row and first division, 
which is the front division of a drawer, 





List of Symbols and Titles 





Remarks 





T 
pod TITLE ON DRAWING 


A. |10 Speed Lathe 
AA. |20 Planer Centers. 
A. 2 Pattern Makers Lathe 
16 Engine Lathe 
ABA. Jones’ Double Sausage Machine 
. Jones’ Single Sausage Machine. | 
AC. | No, 2. Can Seamer 
Bicycle Spoke Header, 





| 
| 
. | No.3, Trimmer. 
. |No. 7, Aut. Nut Tapper. 


AD. |No.3, 16 Turret Lathe 
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the stop-screws themselves prob: oc- 
cupying the second. Should it be neces- 
sary to make them, the drawing may be 
found at once by its number. the 
drawing would not be needed in this in- 


stance, since the sketch of it on the Record 


List gives all the necessary information, 
Frequently, however, only an outline sketch 
(or none at all) without any dimensions, 
is given to show its general appearance. 


No. 9 is crossed off, and in the right- 
hand column, under Remarks, we find the 
reason. Note also the remarks relating to 
Nos. 7 and 8, which show that drawing 
No. 321 was made for another machine. 

Manufacturers of bicycles, shoe machin- 
ery, etc., are frequently required to sup- 
ply new parts for repairs, long after im- 
provements have been made, and they 
must be exactly like the original pieces. 
In such cases it is advisable not to change 
even the slightest dimension on the draw- 
ing or Record List, after the piece has 
been used on a machine placed on the 
market. It seems the better way to cross 
it off like No. 4, Fig. 2, and mark it on 
the tracing; thus, ‘Not used after July 20, 








No. 3, lb-Inch Turret Lathe. 
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1897. See No. 1323,” and add the new 
style picce to the end of the list as an ad- 


ditional piece, making a new drawing also, 
with the changes ergbodied therein. In 
the event of a new pattern being advis- 
able, the old one may be placed in the 


“Fossil Department,” its place being taken 
by the new one and the proper change 
made on the Record List, as shown in the 
case of AD No. 4. Undoubtedly, where 
only a slight change is required, as a 
change in dimension, to cross the old fig- 
ures and mark it ‘34 after December 10, 
1298,” would be satisfactory in some shops. 
If the former method is practiced, the 
drawings and Record Lists show clearly 
what changes were made and when, and 
by the Final Records, to be described later, 
an accurate drawing of every individual 
piece in a machine previously sold may be 
found at once, if the number of that ma- 
chine is known. 

In the case of the first three pieces on 
the list, we find the patterns marked AB, 
showing that the bed, legs and headstock 
patterns of the regular 16-inch engine 
lathe are used. 

The weight and cost columns are pro- 
vided for the convenience of the shipping 
clerk, foremen, etc. Soda water may be 
used on regular blueprints, but pale-blue 
prints enabling the entries to be made with 
ordinary black ink or lead pencil, might 
be more convenient. This is very con- 
venient for a foreman who wants to jot 
down the piece-work price, and it is a 
good plan also to have a space across the 
bottom of each sheet, about 114 inches 
wide, for notes of this kind. 

Assuming that all the parts of the ma- 
chine and its special features and attach- 
ments show upon these Record Lists and 
fale-blue copies are bound together, the 
pen drawn through the names of the parts 
not wanted, and sent into the shop with 
orders to make a certain number of such 
machines, omitting all parts crossed off; 
what more explicit orders could be asked ? 
The foundrymen can see at a glance where 
to find every pattern, the number of sepa- 
rate pieces it is composed of, and number 
of core boxes used with it; the machin- 
ists, every drawing and piece kept in stock. 
Different sets of prints from these lists 
could be made up and checked off, accord- 
ing to the different styles commonly built, 
and used over and over, and a telegram 
from a salesman giving the symbol and 
tyle of a machine would practically give 
a detailed drawing of every part. 


TOOL AND S10CK RECEPTACLES. 

In Providing a place for things, first, 
decide upon a unit of size. It is a good 
plan to have this unit about 24 inches wide, 
25 inches high and 4 feet long, so that a 
Unit section will fit nicely under a section 
. the bench. This also admits of the sec- 
tions being arranged one above the other 
“gainst the wall, or back to back in rows 
through the stock-room, their tops form- 
mg acounter. In certain cases it would 
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be advisable to reduce the width to 12 
inches, but too much variety should not 
be permitted, and whatever the standard 
adopted, I would advise sticking to it 
wherever practicable. By width is meant 
the distance from front to back, and un- 
less otherwise stated, all sizes given refer 
to outside measurements over all. Where 
a group of separate unit sections cannot 
be used, a size corresponding to two or 
more separate unit sections piled together 
can be substituted. Having the sections 
planned in this manner, reduces to a mini- 
mum the trouble and expense attending 
the growth, removal or rearrangement of 
the plant. Possibly the first cost would 
be a little more, but that is doubtful, as the 
sections would be built, a number at a 
time, from regular drawings. Be that as 
it may, it would pay in the end in most 
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TOOL LIST. 

Now comes the most important feature 
in the system—the tool list. I call this the 
most important feature because there are 
so many shops where there is no system 
applied to anything except the tools. Con- 
secutively arranged in the left-hand col- 
umn on the Tool List are the numbers of 
the tools. The numbers in the class col- 
umn are to facilitate picking out tools of a 
certain class, such as taps and hobbs, when 
it seems probable that new work may be 
planned so as to use any of those on hand 
The meaning of these class numbers 
should be printed on the list. In most 
cases it would be advisable to tabulate such 
tools as hobbs on brief special lists. 

Tools to be used in connection with an- 
other, have their numbers entered in the 
“Used With” column. 

Under the heading ‘‘Made For” are two 














cases. The inside may be left plain or 
A 
: 
Section 10 
/ 
Amerwun Machinist 
Fig. 3 
A UNIT SIZE SECTION. 


fitted with shelves, drawers, pigeon-holes, 
etc., as desired. 

Each individual rack or 
large or small, is called a section. 
let us suppose that Fig. 3 is section 10, 
unit size, and divided into 12 regular 
parts, with a drawer for machine screws 
in each. Then C would be 
shelf 3, and third row, and if there were 
two divisions in the drawer, the one at the 
back would be second division. This is 
the one designated in Fig. 2 as containing 
gib screws for No. 3 16-inch turret lathe, 
the brief form being AD No. 11, 10-3-3-2. 
Assuming that the same figure represents 
an openwork rack, 16 feet long, 78 inches 
high and 2 feet wide, for patterns, and 
marked “Section 40, 
to 12 unit sections, and, according to Fig. 
2, we should find the headstock pattern in 
C. The width can be doubled without de- 
stroying the uniformity, as three unit sec- 
tions piled against the end would match it 
nicely. 


whether 
Now, 


case, 


section I0, 


this would be equal 


columns; in the left are the symbol of the 
num 


bers, on which the tool is to be used; 


machine and the piece number, or 


the other is a description of the operation 
for which it was intended 


In the “Other Uses” column are en 
tered the symbols and piece numbers of 
cther machine parts on which they can b 
used, as fast as they are discovered. It 
often happens that some old tool gives out 
on a piece of work near the completion « 
a job, and it does not seem probable tl 
there would ever be enough use for 
the future to pay for making a dup! 
Nevertheless, if all of its uses could 


called, there would be no hesitati 


renewing \gain, builder 
mental machinery sometimes | 
for special tools used in 
case, and by looking over t 
can see at a glance 

which ones are not valuable f 
regular work. These art 

jects of the “Other [ 
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In marking the tools, I think it is desir- 
able to put on the number of the tool a 
description of its use, symbol of machine 
and piece number, the place where it is 
kept and the date of making. These are 
all included in the marking of the drill 
jig No. 1, Fig. 4, which would appear 
thus: 

No. I. 
For drilling bed for legs and legs for bed. 
ABA 1 & 2. 
Sec. 20-4-2-I. 
Feb. 20, 1899. 
The number is the only mark that is really 
necessary on a tool, as the Tool List is a 
key to all the information concerning it; 
yet it is best to designate its place when- 
ever there is sufficient room. 


AMERICAN MACHINIST 

cuse when one man obtains his check on 
a tool charged to a shopmate, as he could 
not produce the corresponding receipt 
check. As an additional precaution against 
mistakes of this kind, a label bearing the 
number of the tool represented by the 
check may be placed close to each check 
pin, as shown in Fig. 5. Out of a large 
crew, I have had several men come to me 
in a single day to ask what tools they had 
out, having loaned or lost them and for- 
gotten what they were. Sometimes it 
would require an hour’s search to find the 
checks, when it could have been done 
easily in five minutes with the double- 
check system, the receipt checks on the 
workman’s ring directing attention to the 


exact spot for each. Another good feat- 


June 2*. 1900, 
of the machine represented. A 

form for the first page of a Fin: 
is illustrated in Fig. 6. The lowing 
pages would be simply a list of numbers 
representing every piece used in the con- 
struction of the machine, ending with one 
or two blank pages for entering the num- 
bers of parts furnished in the future for 
changes or repairs, and memoranda relat- 
ing to the same. These pages of num- 
bers referring to the pieces used in the 
machine may be printed, without omis- 
sions, and in preparing the Final Record 
of any particular machine, cross off those 
numbers corresponding to such parts as 
did not actually enter into its construction. 
This plan is quite practicable, since the 


ry good 
Record 


parts of the various kinds of machinery 





(Jigs, Templates, Gauges. ‘ 
| Taps 
Hobbs, 
Reamers. 
| Drills. 
|Counterbores. 
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ire ~~2 Turret Tool. 
( ~ with Inserted Cutters 


Milling Cutter. 
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CHECK SYSTEM. 

A complete double-check system is the 
best thing that I know of for the purpose, 
where articles are to be let out on checks, 
as tools usually are. That is, other checks 
of a distinctly different shape (which I 
will call receipt checks), one of which is 
marked with the number of the tool and 
its location, is kept on each check pin, to 
he given out with that tool as a sort of re- 
ceipt for the workman’s tool check. In 
this way every user of checks would have 
his original number of checks, of one or 
both kinds, upon his check ring at all 
times; the receipt checks representing the 
tools he has out, and enabling him to iden- 
tify them wherever found in the shop. 
This leaves a tool-room attendant no ex- 


151,47 || ABA, 8 


100k AB, 44 


|For Drilling Bed for Legs and 
& 2| Legs for Bed. 


ABB. 1& 2. 


Used on F & §, 16 Turret Lathe | ABB. 8. 


for Making Packing Ring» 


Used on Becker M.M.for. ACB. 6. 
| Rough Cuts on Compound Rest! General Use. 
ABA. 3 


For Gauging Length of Stay ABB, 3. 


Rods over Shoulders, 


Used with False Jaw ou Flat 
| Jaw Chuck-( No. 460). 


| 





|| ACA, 5 


ACC. 6 General Use, 


General Use. 


Fig, 4 


ure of the double-check system is that the 
checks on a workman’s check ring show 
just what tools are charged to him, en- 
abling his account to be settled on short 
notice. 
FINAL RECORDS. 

At last we come to the Final Records. 
Every machine is stamped by the inspec- 
tor with its number, preceded by ‘Record 
No.,” to distinguish it from all other num- 
bers on the machine, and to make its mean- 
ing unmistakable to the future purchaser. 
No two machines are given the same num- 
ber, and the Final Record of each ma- 
chine is numbered to correspond with its 
record number. This Final Record of a 
machine is filed away according to its 
number, and is essentially a brief history 
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higher and require more pages in 
| be much 


11 


cases than others, the lists woul 
alike. But of course there would 
where it would be better to h 
lists prepared by the printe: 
ponding to the regular sty! ; 
From what has been said in the tore- 
going, it is evident that ner Ol a 
machine need only give the record num- 
ber, and the builder is 
know exactly what every 
dividual is like 
builder goes at once to th« nal Record, 


be cases 
yrrected 
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his im- 
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rected to the original drawings, regardless 
of what changes may have been made in 
that type of machine. 

FIRST STEPS IN APPLYING THE SYSTEM. 

Time-keeping and the many other details 
that are really branches of a complete 
shop system have their proper place and 
fit harmoniously into this one, but these 
will be crowded into the future, to make 
room here for describing the manner of 
applying the foregoing. 

It is one of the good features of this 
system that it can be put into use with so 
li.tle confusion. Assuming that the chief 
draftsman is to apply it to your shop, his 
first step would be to prepare the list of 
symbols and titles. Then, securing a sup- 
ply of blanks for the Record Lists, Tool 
Lists and Final Record Lists, he would go 
through the drawings of each machine, 
placing within a 5¢-inch circle, close to 
each piece, its number and the symbol of 
the machine, and making a record of the 
number and name of each piece upon the 
Record Lists, leaving any or all of the 
other data upon the Record Lists to be 
filled in whenever arrived at in the use or 
extension of the system. 

When the list of symbols and titles has 
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DUPLICATE CHECK SYSTFM. 


been completed and the pieces of each ma 
chine have all had 


entered on its 


their numbers and 
Record List, the 
foundation of the whole system has been 
laid; and, starting from this point, its use 


names 


may be applied to one or more branches, 
leaving its extension to other branches un- 
til such extension is desirable. Until after 
the foundation has been laid, the system is 
‘ntirely disregarded, but after that there 
‘Sno reason why the Final Record of the 
next machine built should not be made out 
by this system. This would not in any 
way affect the old system in other direc- 
tions, and, if desired, the use of the new 
‘ystem may be confined to this one appli 
cation; the same being true of its applica- 
tion to most other branches. 


TOOL AND PATTERN BRANCHES. 


Should the chief draftsman select the 
branch relating to the tools as the next 
one for the application of 
would have some of the 
ed and then begin m 
the came time making the 
on the Tool List 


the system, he 


sections construct 
arking the tools, at 
proper record 
and putting each tool in 
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the place prepared for it, with the corres- 
ponding receipt check on the check pin 
close to each tool. One after another the 
sections would be filled and placed in posi- 
tion until the work of systematizing this 
branch is completed 

Directions for applying the system to 
the patterns would come so near being a 
repetition of what has just been said that 
they are unnecessary, as about the only 
difference would be, that the data con- 
cerning them would be entered on the 
Record Lists instead of a separate list. 





Letters from Practical Men 


Opportunities Don’t Pull. 


Editor American Machinist: 

We often talk about the secret of suc- 
cess, and the phrase is probably more cor- 
1ect than some others that we use as glib- 





FINAL RECORD, No, 6443, 


Name of Machine No. 3, 16 Turret Lathe 
(8-foot bed) 
Symbol A.D 
Record No, 6444. Order No.6599, 
Began Oct, 18-1898 Finished Jan, % (899 
Inspected by A. 7. Scribe 
Sold to U. S, Tool & Supply Co. 
New York. Jan 10, 1599 
Shipped Jan. 12, 7899 
Via Shore Line R. R. 


To E.C. Bolton, New Haven, Conn. 
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Fig, 6 
ly. Although it is not a rare thing in this 
country to see fellows getting along in the 


there is still strange 
about the way in which it is done. It is 


world, something 
so strange that some never catch on to it 
the 
a better posi 


Every fellow wants to get along in 
world. He wants to be in 
tion to-morrow than to-day. He wants to 
do more and better work for its own sake 
and to get better pay for his own sake. 
To do this he must first of all be qualified 
to do it; and we find that those who get 
along do, as far as they can, so qualify 
themseelves in advance. 

Sut after this qualification is attained, 
no matter to what degree, there are still 
two things that seem to be most essential 
to progress and success. These are the 
opportunity and the ability to recognize 
and seize the opportunity when it occur 


! can’t help thinking that the latter 
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more essential than the former. I am led 
to think this more emphatically than ever 
from considering two or three letters ask- 
ing for advice that have lately come to my 
notice. In one case a man in Philadelphia 
writes to know where there is a good city 
or town in which to start a brass foundry. 
What he wants, although that is not the 
way he puts it, is a place where there are 
lots of customers clamoring for brass cast 
ings and where there is no brass foundry 
within fifty miles. He won't find 
such place in the United States. | 


any 
hon 
estly cannot suggest a better place for him 
to start his brass foundry than right in 
Philadelphia. 
ers there; and that’s what he is after. It 


There are certainly custom 


is the yelling newsboy in the thickest of 
the crowd who sells the papers, and not 
the one that sits on the curb in a deserted 
side street crying for an opportunity. In 
another case a machinist—I 


am talking 


about actual cases—working steadily along 
at his trade in a shop on the Pacific Coast, 
writes and wants to know what place he 
had better come to in the East where he 
can get a better job, with, of course, op 
portunity for advancement. It would not 
have surprised me in the least if the same 
mail had brought also a letter from an 
other the East 
proval of his notion of going to 
Vestern jumping-off place to better him 
elf. I 
cach of them to stay where he was, or at 
the 


machinist in asking ap 


some 
honestly written to 


could hay e 


least on his side of 


that the 


own continent ; 


opportunities of the one were as 


good as those of the other, while each 


would have the advantage of some per 


sonal acquaintance and some familiarity 


with local customs 
The 


fellow 


still 


is located not far 


This 
Missis 
machine 
had 


some experience on the upright drill, mill 


next case is different 


from the 


-ippi. He has been working in 


shops two or three years He ha 


ing machine, bench work and bench lathe, 
but he will never be satisfied until he gets 


least on to a 


on to an engine lathe, or at 

planer; can I tell him how to get on to 
one or the other? | certainly cant tell 
him that. I do know that fellows are get 


ting on to those interesting tools. “It 1 


difficult for an inexperienced hand to get 


a job on a lathe,” but every fellow, how 


ever experi need now, Wa quite as nex 


perienced at the beginning 1 can only 


ay that our inquirer must get the job just 


and are doing or 
I can call his 


to our fourth fellow, whose case, it strike 


as others have done 


his encouragement attention 


me, is a much more difficult and discou 
aging one; but I expect he will get 
after a while Phi blacl 
helper, located almost anywhere 
wants to get to the other sid 

Hlow does a blacksmith g 

has to Wa t¢ ‘ help. ! 
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is hard to see how a blacksmith can ever 
get his chance. The case of a tool dresser 
is, of course, still worse, and yet there 
are excellent blacksmiths and expert and 
reliable tool dressers. 

The opportunity for anyone is usually 
where he is, rather than where he is not, 
and it is not easy for me to believe that 
there is not some near opportunity of ad- 
vantage, if perhaps a small one, for every 
one. 

I do not advise anyone whose status is 
not above that of a journeyman to push 
to the large cities for employment, but 
there is one lesson of the large city that is 
good for anybody. Get into one of the 
most crowded streets and be one of the 
crowd. Study the crowd as a whole and 
then the movements of the individuals in 
it, your own included. You will find that 
there is an average or uniform rate of 
movement for the mass, and you will find 
that it is quite easy to move along at this 
speed. If you happen to want to move 
along faster you will find that it requires 
some special effort to do so, but you can- 
not deny that there are continually open- 
ings for you to take advantage of, if you 
will watch for your chances and take 
them. You will find also that some get 
along much faster than others, although it 
can hardly be said that all have not the 
same average opportunities in such a case. 
Those get along the fastest who are most 
determined to do so, and who are the 
most persistently alert. The openings in 
the crowd do not pull or suck you along, 
as some seem to think is the function of 
opportunity, but you drive yourself into 
the opening, and from one to another, and 
that is all that I know about getting along 
in the world. Probably every fellow could 
say, as I can, that if he had more push he 
could push himself faster and farther. 


TECUMSEH SwIFT. 





Spiral Gears. 


Editor American Machinist: 

I hardly think that your correspondent, 
Mr. Ernest J. Lees, solves the very sim- 
ple problem referred to in his letter pub- 
lished in the “American Machinist,” No. 
18, in the simplest and most direct man- 
ner. I should prefer to proceed thus, 
using the result given at the bottom of 
the first column of page 348 of your issue 
No. 15: 

: 
rd 

Of course, graphical methods should not 
be followed when calculation of a simple 
kind is available. It should be noted, 
however, that the particular problem re- 
ferred to is not one which would occur 
in designing screw gears, information as 
to the angle being required prior to the 
exact determination of the diameter of a 
gear. As to the particular information 
which the article on spiral gears in your 
issue No. 15 was intended to convey, it 
may be useful to some who are unable 


Cot. a= ¥%4 = .50000 = cot. 63° 26’ 


AMERICAN MACHINIST 








or unwilling to face the solution by the use 
of trigonometrical methods given in Mr. 
De Leeuw’s article in issue No. 2. 

It should be noted that whenever pos- 
sible the angle between the teeth and the 
axis of spiral wheels should be as nearly 
as possible 45°, the angle of maximum ef- 
ficiency being somewhat near that figure— 
see Mr. Halsey’s article Jan. 13 and 20, 
1898, on “Modern Practice with Worm 
Gearing.” In that case the wheels for 
gas engines would not be the same size, 
but the teeth would be inclined at the 
same angle. Ropert A. Bruce. 

New Brompton, England. 





Crank Shafts for Large Engines. 


Editor American Machinist: 

In the “American Machinist,” No. 19, 
Mr. Booth takes exception to my criticism 
of his article on “Crank Shafts for Large 
Engines.” He does not deny that my po- 
sition is correct, but claims that in saying 
that he was discussing only large engines 
he took care of the factors I claimed he 
omitted, and that it was therefore un- 
necessary to go into such details as rub- 
bing speeds, etc. 

My contention, in brief, was as follows: 
First, that work dissipated per square 
inch of the bearing, and not pressure per 
square inch, creates heat and wear; sec- 
ond, that the ratio between heat to be 
dissipated and area of the radiating parts 
of the bearing determines the temperature 
of the bearing; and third, that the heat 
dissipated depends upon the work lost in 
the bearing, and that in determining the 
work lost the speed of rubbing is just as 
important as the pressure per square inch, 
and that the two quantities are practially 
inverse functions of each other. 

If these claims be admitted (and it 
would seem that they tacitly are in Mr. 
Booth’s article), it is in order to show 
that there is some definite proper rubbing 
speed for shafts of large engines; else 
there can be no definite proper pressure 
per square inch, for certainly if two quan- 
tities are inverse functions of each other, 
one cannot be more definitely fixed than 
the other. 

It is neither claimed nor shown that 
there is any such admittedly proper rub- 
bing speed, hence I cannot feel that speci- 
fying that only large engines were under 
discussion was sufficiently limiting to ren- 
der my criticism needless. To take only 
one case—that over which this discussion 
started—two of the leading engine build- 
ers in the world, one English and the 
other American, advocated engine designs 
in which the rubbing speeds of the main 
shafts in their bearings were something 
like 360 feet and 630 feet, respectively— 
the number of revolutions per minute, 
work to be done, conditions of operation, 
etc., being exactly the same in both cases. 
My claim is that whatever pressure per 
square inch, say 130 pounds, is proper for 
360 feet per minute rubbing speed, is too 
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great in about the proportion of 630 for 
a rubbing speed of 630 feet, if com 
work is to be done per square inch of the 
bearing, and that the same limits of heat- 
ing and wear maintained in both cases. 
That this claim, the theoretical reason: 
for which I have tried to give in part, js 
borne out by experience will be shown 
by an examination of the designs of large 
American engines for driving dynamos, in 
which much lighter pressures per square 


inch are used in the bearings, where the 
rubbing speeds are relatively high, than in 
marine engines, where the rubbing speeds 
are lower. 

As to Mr. Booth’s claim that a water- 
cooled bearing is sure evidence of an in- 
sufficient bearing I cannot at all agree, as 
it is to my mind apt to be quite the re- 
verse. High temperature in a small bear- 
ing need, by no means, mean more heat 
lost than lower temperature in a larger 
bearing, but merely more heat lost per 
square inch of radiating surface. By sup- 
plying a great many more square inches of 
surface the temperature may be lowered, 
while the total heat dissipated is actually 
increased, which will be the case if the 
shaft diameter is increased. This is plain- 
ly shown by the “evil cycle” described in 
my previous letter, the correctness of 
which Mr. Booth fully admits. 

It is scarcely necessary to say that the 
two journals I mentioned having rubbing 
speeds of 3 feet and 1,200 feet, respect- 
ively, were not in large engines. The 
point I was endeavoring to illustrate was 
that journals under high pressure might 
keep cool, and others under one-fortieth 
the pressure get hot, depending upon the 
rubbing speed—thus showing that the lat- 
ter could not be ignored. 

S. L. G. Knox. 

[We think this letter should close the 
discussion of this subject.—Ed. ] 





A Specimen of German “English” 
—Small Shop Management. 


Editor American Machinist: 

From time to time I have seen the rec- 
ommendation in your columns that liter- 
ature intended for consumption by “fur- 
riners” should be printed in their ver 
nacular. 

That this is necessary is realized by our 
German cousins, and I enclose herewith 2 
specimen of English which will, no doubt 
charm you as it has charmed others. I 
won't send you an explanation with it. 
because that would spoil the fun of gues* 
ing. I will say, however, that it is part 
of an instruction book for an embroider- 
ing machine, and while there are other 
delicious bits in it, this is the gem of the 
collection: 


” 
INSTRUCTIONS FOR © NCTURE. 
1. Draw the machine ” 
2. Place the handle at same tim 
/ i viz, 9 I (see 


the screw v towards 
drawing). 














“4 
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3. Loosen the screw a J and elevate 
the conic little wheel k, till it does not 
more card the little wheel k I. 

4. Turn the handle again towards the 
direction E (thus % turning) while the 
little wheel & is held fast. 

5. Lower again the little wheel & till it 
does again card the little wheel k J (but 
not too low). 

6. Fasten the screw a J. 

7, Loosen the screw j at the handle and 
turn the system of tubes towards the op- 
posite direction, while the handle is held 
fast towards Ec 

8 Fasten again the screw j at the han- 
die. 

9. Loosen the winged screw v and turn 
the needle-stake % time, so that the nee- 
dle-opening comes to stand vis-a-vis the 
winged screw. 

10. In taking away the sting plate, it 
will be perceived that the small grasping 
hook instead of making its to-and-fro 
movements departing from point O J, as 
at chain-puncture, now at the moss-punc- 
ture makes them departing from point O, 
but always only, when the handle is di- 
rected towards E J. 

The “moss puncture” and the “sting 
plate,” not forgetting the “conic little 
wheel”—aren’t they delicious? Some of 
our German must be just as delicious. 

I would like to see some articles on 
“shop management” of smaller shops. 
There are a great many problems for the 
small shop to solve, and the methods of 
the big shops furnish no solution. I mean 
the small shop that is just big enough to 
have troubles, but not big enough to have 
a fine organization—where one man has 
to do many things—where the question of 
‘commercial expediency turns up daily. 
I mean the shop employing from twenty 
five to fifty hands and doing a variety of 
small work—sometimes a quantity of 
Pieces, sometimes a limited number of spe- 
cial machines. Something a little beyond 
the jobbing machinists, but away behind 
the great sewing machine companies and 
small arms companies and typewriter con- 
cerns. I sometimes think the manager of 
such a shop has a tougher job than a man 
with ten times as big a shop. I appreciate 
very much the articles you publish about 
the large shops, but they seem so far 


away as to be “’eavenly” and one of those 


things that, for ordinary or “garden” ma- 
chinists, can only be looked forward to as 
. kind of mechanical paradise. Perhaps, 
it you want me to, I might unburden my- 
sell a little more about my troubles. 

S. M. ALLsHop. 


The “ American Machinist” as an 
Identifier. 


Editor American Machinist: 
I recently had occasion to call at a city 
SO f ; - , 7 
“ome torty miles from home, in answer to 


@ telephone request, in reference to a spe 


Cial machine. to come, if possible, on the 
“ext train. I took a copy of the “Amer- 


order for the machine 
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ican Machinist,” which had just arrived, 
to read on the way. In due time I ar- 
rived at the city. In passing through the 
station with other passengers I was touched 
—on the arm—and a gentleman said 
to me, “Is this Mr. S., of P.?” I answered 
“‘ves.” He said, “I have a carriage here 
to take you to the works.” I was pleased, 
as I knew it was a long walk, though I 
had never been there. I was congratulat- 





ing myself that I was known by those I 
knew not. But wait. After exhausting 
the condition of the weather, state of the 
roads, and other usual beginnings, in all 
of which we thoroughly agreed, I asked 
if I had ever met the gentleman before. 
He said he had no recollection of it. I 
then, naturally, asked, “How did you 
know me?” He said he saw the ‘“Amer- 
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soon a bronze collar wears out when it is 
used for shifting clutches, etc., similar to 
sketch B. Now if you make it similar to 
sketch A you will find it will outwear and 
give better satisfaction all through than 
the old arrangement. The collar C is 
made in halves, with holes drilled in each 
to suit round bosses on forked lever / 
Screws d hold the half-collars in place, 
and e is a clearance cut in the half collars 
c to provide for the movement of forked 
lever f. c. & & 


Dies for Switchboard Clips. 


Editor American Machinist : 
The set of dies which I am about to 
describe were for producing a clip, which 


we were using in large numbers for ele« 


‘\ 


\ 
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y 
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IMPROVED CLUTCH SHI 
ican Machinist” sticking out of my pocket fi 
and took his chances There was talent hes , 
and I passed the cigars that it might not yott 
} - ar V . . mn ] 1 
be unrewarded Your paper may some ( d. ‘J 
time prove a life preserver. It certainly n ) 
adds to the pleasure of living, and ; hee | 
passport has proved itself worthy [ 7-1 
would suggest the ““American Machinist” | 
in place of the “rabbit’ foot.” I got the end 


An Improved Collar for Clutch 
Shipper. 


Editor American Machinist: 


Here is rather an uncommon way 
1] 1 





doing a common thing We all know how 
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PUNCHING AND FORMING 
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SWITCHBOARD CLIPS. 
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DIE FOR THE BENDING OPERATION. 


ly without side motion; G is the stripper, 
fastened with four screws as shown; / is 
the stop-piece of %-inch flat cold-rolled 
steel, cut out and bent and fastened with 
two screws to the end of the die. A is the 
stem or punch-holder of cast iron, planed 


and faced, and a piece of flat machine 
steel B, finished to 7-16 inch thick, is fast- 
ened to it with four flat-head screws E E. 
C, the trimming and cutting-off punch, 
and D, the piercing punch, were worked 
out and finished, hardened and drawn 
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from the back, leaving them a dark blue 
half-way up, and the back soft. They 
were then let through the pad B 
set or riveted as shown, thereby holding 
them fast and rigid. The pad was then 
fastened to the.stem and the punch and 
aie were ready for work. The die F was 
fastened in the regulation die block. 

The copper strip, which was 20 feet long. 
was then inserted far enough to round off 
the end, and then pushed up against the 
stop T; and the punch descending, the 
hole U was pierced first and the back end 
of the first piece and the front end of the 
second piece rounded, thereby cutting off 
at the same time. The work was fed with 
the right hand and removed with the 
left. 

The second operation, a partial bending, 
is done by a forming punch and die, shown 
in Fig. 5. V, the die-block, of cast iron. 
is finished and an opening planed to admit 
the die K; a piece of tool steel, 4! 
long by 3% inch square, worked out and 


and up- 


> inches 


finished to a template, hardened and drawn 
& e are 
the gage-plates, doweled and fastened with 
two screws as shown. / is the stem of 
cast iron; J the punch of tool steel, hard- 
ened and drawn, and let into the holder 
and fastened with the taper pins. M 
shows the work in position before the 


and driven into the die-block. 


operation, and the result is shown in 
Fig. 2. 

The arrangement for the third and last 
operation, as shown in Fig. 6, consists of 
the die O, of tool steel, 414 inches long by 
¥% inch thick by 1 inch wide worked out 
so that the work, Fig. 2, will lie in it, rest- 
ing on both ends within the gage-plates 
PP with clearance at the bottom. A 
groove, 1%4 inch wide by inch deep, is 
milled through the center, the top edge 
rounded and the bottom corners left 
square. It is then hardened and driven 
into the die-block N; the gage-plate is 
fastened with dowel pins and screws as 
shown. The punch-holder is of cast iron, 
with a dovetail to allow the punch F to be 
driven in. This punch is of tool steel, 
worked out in the miller to template, leav- 
ing it 34 inch wide at the bottom, 1-16 
inch wide up the center, rounding out at 
the top as shown, and a wall at the back 
5-16 inch thick, left the full width of the 
stock in order to strengthen it as much as 
possible. All corners were left with a 
fillet to avoid cracking. It hen hard- 
ened all over, drawn to a dark blue, then 
driven home into the holde1 work, 


in position, and 


Fig. 2, was then placed 
: , ane 
the punch descending caused ends to 
: nd con- 
spring up and hug the pu 1 con 
ce Bens nto the 
tinuing downward forc! 
d_ blow, 


ire. The 


drawing the corners nic¢ 
. ° ae , 2F ail fre m 
finished piece, Fig. 3, wa d a“ 
; te easily, 
the punch by hand, coming east) 


square groove with a g 


the punch itself being fin noothl} 
as possible. Jos. V. WoopworTH. 


Brooklyn N. Y 
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Some Defects in Machine Tools. 
Editor American Machinist : 

A great deal is heard nowadays about 
the perfection of machine tools, and Am- 
erican tools in particular. It is true that 
they have reached a fair degree of perfec- 
tion, but, at the same time, it is surprising 
that tool builders will put on the market 
tools in which there are glaring defects 
that, with little extra cost, could be com- 
pletely eradicated. 

Take, for example, vertical boring mills. 
You will find that not one in ten has the 
taper hole in the tool bar central with the 
face plate. This is a very great annoyance 
to the user, making it a difficult matter to 
fii boring bars in which to use double-end 
cutters. Such bars and cutters are very 
desirable for nearly all boring operations, 
and they must be absolutely central with 
the face plate of the mill. 

There seems to have been no attempt 
nade by the builders to overcome this de- 
fect; therefore, some method of fitting 
these bars must be adopted by the pur- 
chaser and user to insure their perfect 
alignment with the face plate. This can 
be accomplished by first fitting the bar to 
the taper hole in the tool bar, and after 
keying it in place, feeding it down past 
a tool bolted to the face plate, thus turn- 
ing it absolutely true with the face plate 
and to any size desired. This is expen- 
sive, but cannot be avoided under the cir- 
cumstances. 
to have used all 
their ingenuity in building lathes for ac- 
complishing fabulous results in the way 
of heavy cuts, scrape cuts, etc. Whether 
after the lathe is finished they lose interest 
in it or are mentally exhausted, no one 
can tell. Be that as it may, they evidently 
give no thought to the countershaft; at 
least, we seldom find a countershaft and 
pulleys anywhere near adequate for the 
work expected of them. 
have, for driving a heavy turret lathe; a 
countershaft 1 


Lathe builders seem 


For example, we 


15-16 inches in diameter, 
on which there are three 16-inch pulleys, 
4% inches These self-oiling, 
friction-clutch pulleys. They are, in fact, 
not only self-oiling, but oil everything in 


face. are 


their vicinity. The belts are soaked in oil, 
the operator comes in for a good share, 
and the machine and floor are in constant 
need of cleaning. These pulleys should 
fun 90, 120 and 130 revolutions respect- 
ely, The line shaft from which they are 
driven runs 200 revolutions per minute— 
bout the usual speed for line shafting. 
How can it be expected to accomplish the 
work required of this tool with such a 
combination as the It is simply 
possible; so we must surmount the dif- 
ficulty as best we can, which means a new 


co 
untershaft, at least 2 7-16 inches, with 
pu 


above? 


lley not less than 24 inches in diameter 


a i: ; 

a 4%-inch face. It looks as if the 
J . . 

wilder, after having built a good tool, 
cc > _ 2 
meludes he has given enough for the 
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money, and that anything will do for a 
countershaft. 

It is a common thing to find the cone 
pulleys on lathe countershafts secured by 
set screws only. A 48-inch lathe with 
cone pulleys 5-inch face, 10, 14, 18, 22 and 
24 inches in diameters, on a 2 3-16-inch 
shaft, and fastened by two 5-inch set 
screws, is enough to disgust anyone. 
Moreover, it compels the purchaser of 
such a lathe, if he has been foolish enough 
to put up and attempt to use such a shaft, 
to at once take it down and put in a good 
key. And when he comes to this he will 
find, no doubt, that the pulley has turned 
on the shaft and burred it up in such a 
way that a hydraulic press is necessary to 
remove it. 

Another point of weakness in lathes is 
the cross feed on the carriage, which is 
always too light for the work. 

We all appreciate the great improvement 
in machine tools, and hope it may not be 
long before we see the perfect tool. 


B. W. T. 





Some Lathe Criticisms. 
Editor American Machinist: 
watching the articles on 
Some 


I have been 
machine tools pretty closely lately. 
tell us of the failure of home-made machine 
tools and some tell of the shortcomings of 
the manufactured article. The trouble is 
that we have too much of both. Experience 
that, generally, 


home-made tools don’t pay. 


has pretty well shown 
3ut, on the 
other hand, manufacturers are sometimes 
so careless about details, attachments, etc. 
take enough of their own 
Those who do are generally 


The shop in which I 


They don’t 
medicine. 

the most successful. 
am employed lately bought a new lathe of 
It is made not 
from Cin- 


a make which I suggested. 
more thousand 
cinnati, and a fine tool, too; but it is short 
on detail. The T slot that holds the tool 
post is so wide that when a boring tool 


than a miles 


was put in and the screw put down tight 
it distorted the ring, so that in a very 
short time it had to be thrown away. A 
thicker ring of tool steel was made, which 
This little 
defect might injure the sale of the ma 


holds up good, but looks bad. 


chine if it fell among enemies. 
That “bed-quilt scraping,” 
multitude of 


so styled by 


some writers, covers a im 


perfections. There is a new lathe in this 
city built in the same place, but not by 
the same makers, on which the carriage 
does not touch the inside of the back way, 


I be 


an injury in most cases. 


and, my! how that lathe is scraped! 
lieve scraping is 

Why is it that manufacturer 
that operates the 


of large 
lathes place the handle 
back gears in such a place that a man has 
to take a walk around the block to throw 
it in or out? Why not place it in front, 
at the base of the headstock? I saw an 
old lathe fixed up that way once, and you 
don’t know what a saving in footwear it 


was. 
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I don’t see why there should be a bush- 
ing for the centers of hollow spindle 
lathes. It is a nuisance in many ways, 
and in my mind unnecessary. There have 
to be two centers made anyhow, and one 
might as well be made larger to fit the 
spindle. It would be cheaper, too, as the 
bushing must be made of tool steel. 

Cuas. A. RoGers. 


Des Moines, Iowa. 





A Community Draftsman. 
Editor American Machinist : 

In spite of the fact that many lines of 
mechanical manufacture 
centrated in the hands of large concerns, 
there are probably more small and medium 


have been con- 


sized shops more or less successfully pur- 
suing the business of machine construc- 
tion than there ever were before. Among 
the many difficult problems that these small 
shops have to solve is that of the design- 
ing of machines and a proper system of 
working drawings. To many of them it is 
unprofitable and impracticable to regularly 
employ an educated and experienced de 
signer or draftsman. Yet in order to com- 
the small 
shop must work from ‘drawings and by 
by highly 


pete with the larger concerns, 
systems made and developed 
skilled and experienced men. As in all 
other branches of machine production, the 
making of designs and drawings must be 


highly specialized, the work being sub 


divided and graded to suit the various 
skill of the men to whom the work is as- 
signed. The single draftsman of the 


hop cannot adapt himself 
variety of work 
ides 


stant charge upon the general expense ac 


medium-sized 
with equal facility to the 
that comes to him. Be being a con 


count, he is a large part of his time doing 


work which could be accomplished at 
much | expense with proper facilities 
and subdivision of labor. And another 
large part of his time he is probably doing 
work that is practically valueless to his 


employer, due to the necessity of keeping 
tablishment 


are actually needed. 


him in the « against the time 
that his service 
These 


ource of expense and annoyance in 


circumstance are a_ constant 
hop 
two draftsmen 


the 


of one or 


where the wage 
appreciable difference in 
With many others they are 


the draft 


make an 
year’ profit 


ufficient to cause man to be di 


1 


pensed with altogether, or to prevent 
ever being employed at all 

\ plan by which a single corps of m« 
chanical engineers, designers and drai 
men could furnish designs and working 
drawings and do the engineering wor 
a number of shops, would be a gre 
fit to th hops a ] 
profit to a consulting engine 
making a specialty of 
of small shops, in 


proprietor could aff 
for a set of design 


machine or line 
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then end. He would have at his com- 
mand the highest technical knowledge and 
skill and the best facilities for doing the 
work, without any investment in drawing 
room and appliances, and without expense 
to himself except when he was actually 
having useful work done. He would also 
be able to know exactly his expenditure 
during the year for designs and drawings, 
and to limit that expense to a definite 
amount, if necessary. 

An engineering office established to 
serve the needs of small shops could or- 
ganize the work so as to facilitate its pro- 
duction and secure as profits the difference 
between the cost of work produced on a 
small and inefficient scale, and by a highly 
specialized system. To successfully handle 
such a business would require men of con- 
siderable breadth of engineering experi- 
ence and with the best technical knowedge, 
but for those having the proper abilities 
and qualifications this seems to be a valu- 
able unoccupied field for engineering tal- 
ent. W. L. Miccerr. 

Ann Arbor, Mich. 





That Simple Pattern. 


Editor American Machinist: 

“That simple pattern” should be made 
to leave its own core. It should be turned 
of hard wood, mahogany or cherry, with 
the grain running lengthwise, or in the 
same direction as the hole through the 
center. This is the quickest, best and 
most durable way of making the pattern 
described by Mr. Willard in No. 18 of 
the “American Machinist.” “Hoso.” 





Portugal’s Machinery Trade. 


Though not one of the great iron-con- 


suming countries of Europe, Portugal 
merits more consideration from the Amer- 
ican manufacturer than it has hitherto re- 
ceived. 

The Portuguese Government has just 
published detailed statistics on the foreign 
trade of the kingdom for the year 1808. 
From these official returns we see that the 
total imports of the country increased from 
$50,886,700 in 1897 to $65,749,500 in 1808, 
while the exports increased from $39,712,- 
000 in 1897 to $48,150,400 in 1808. 

The imports of machinery, apparatus, 
implements and tools have steadily in- 
creased from 1894. In the latter year they 
amounted in value to $1,643,400, while in 
1808 the value was $2,928,400. 

Electricity is making slow but steady 
progress in Portugal. The country is rich 
in powerful rivers and waterfalls, and 
many installations are now either under 
way of construction or are contemplated. 
The importation of electrical machinery 
does not at present run into large figures, 

In 1898 the 
value of such machinery imported was 
$54.226, of which $25,358 was of German 
$14,185 of English, $8,487 of 
French, and only $2,686 of American or- 


but it will increase steadily. 


origin, 
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igin. The rest was supplied by Belgium, 
Austria and Sweden. 

Agricultural implements to the value of 
$9,409 were imported, of which $4,654 
came from Great Britain and $2,763 from 
France. Our share was only $754. It 
must, however, be borne in mind that 
these figures refer only to small agricul- 
tural implements, as agricultural machines 
are included in the different items of gen- 
eral machinery. The latter items are ar- 
ranged according to the weight, imported 
as follows: 

Machinery of all kinds weighing not 
more than 50 kilograms—$23,750, chiefly 
from Germany, France, Great Britain and 
Switzerland. Only $278 from the United 
States. 

Machinery weighing from 50 to 100 kil- 
almost entirely from 
Britain and _ France. 
Selgium and 


ograms—$15,422, 
Germany, Great 
Smaller quantities from 
Spain. Our share $280. 
Machinery from 100 to 500 kilograms— 
$73,909, of which $26,000 from Germany, 
$22,000 from Great Britain, $16,000 from 
France, $3,000 from Switzerland, $3,000 


(Continued on page 47.) 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 

Gear Wheels, gear cutting. Grant; see p. 22. 

Caliper cat. free. E.G. Smith, Columbia, Pa. 

Forming lathes. Mer.Mach.T.Co.,Meriden,Ct. 

Punches &dies. Wal.M.Wks.,Waltham,Mass. 

Dies& punches. Amer. Hdw. Co., Ottawa, III. 

Grinder for sharpening punches and dies. 
Delivouk & George, Chicago. 

Wanted—A small machine shop to buy or 
to rent. Address Box 133, Amer. MACH. 

Light and fine mach’y to order; models and 
elec. work specialty. KE. O. Chase, Newark, N. J. 

Book “Dies and Diemaking,”’ $1, post paid. 
J.L.Lucas,Bridgeport,Ct. Send for index sheet. 

F. J. Stokes Machine Co., 13th and Noble 
sts., Philadelphia, Pa., build light machinery. 

Selden Packing for Stuffing box, with or 
without rubber core. Randolph Brandt, 38 
Cortlandt st., New York. 

Patents obtained; American, foreign; long 
experience; low charges. Edwin Guthrie, 
Registered Solicitor, Washington, D. C. 

Wanted—Two No. 23 Brown & Sharpe 
plain milling machines: state price and con- 
dition. Fisher Typewriter Co., 40 Huron st., 
Cleveland, 0. 

For $50—Friction clutch pulley, steel rim, 
54 in. diam., 10% in. face, 2 7-16 in. bore; 
almost new; original cost, $114. Address 
postal to L. W. Pond Machine Co., Worcester, 
Mass. 

Institutions retiring from business having 
machine tools, brass and wood working ma- 
chinery will find it to their interest to corres- 
pond with us. We purchase complete plants 
or handle them on com. C. C. Wormer Mach. 
Co., 55-59 Woodbridge st., W., Detroit, Mich. 

Wanted—Partner with capital; experienced 
mechanic desires correspondence with “broad 
gage’ man willing to invest $5,000 or more 
to start profitable manufacturing business, 
where free site and free fuel are offered as in- 
ducements to locate. Address Box 114, Am. M. 


Wants. 


Situation and Help Advertisements only in- 
serted under this head. Rate 25 cents a line 
for each insertion. About six words make a 
line. No advertisements under two lines ac- 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
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to our care will be forwarded. Applicants 
may specify names to which their replies are 
not to be forwarded; but replies will not be 
returned. If not forwarded they will he de. 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be inclosed to unknown corres. 
pondents. 


Situations Wanted. 


Experienced general, all-around engine ma- 
chinist wants position. Address R., Ay. M. 

Mechanical draftsman wants steady posi- 
tion; best references. 30x 129, Am. Macnu. 

Mechanic wishes engagement, either with 
inventor or a foreman in small shop 30x 
112, AMERICAN MACHINIST. 

Situation wanted by experienced machine 
draftsman as tracer and detailer. Address 
30x 128, AMERICAN MACHINIST. 

Here is a first-class die and tool maker, jigs 
also good on experimental work: would like 
to take charge. B. W., AMER. Macuinisr. 

A factory superintendent, technical machin 
ist, 37, wishes to correspond with parties 
needing such a man. Box 99, Amer. Macu. 

Practical designer and engineer, 29, de 
sires position of responsibility with live com 
pany; best references. $0X 126, Am. Macu 

Foundry foreman open for engagement 
capable of introducing molding machines. Ad 
dress Wm. H. Sickels, 254 Bond st., Elizabeth 
port, N. J. 

Young man familiar with the designing of 
tools, jigs, fixtures, automatic and stereotype 
machinery, would desire to change. Box 123, 
AMERICAN MACHINIST. 

Foreman of broad experience and competent 
to design metal-working machinery, tools, 
jigs, etc., wants charge of a Western shop 
Box 124, AMERICAN MACHINIST. 

First-class monitor man, with 10 years’ ex 
perience at designing of turret work and 
tool making for same, wishes to make a 
change. Box 125, AMERICAN MACHINIST. 

An engineer-machinist, experienced in shop, 
erecting and operating modern steam plants 
desires position in charge of manufacturing 
plant. Address E. M., Amer. MACHINIST. 

Mechanical draftsman, designer, capable of 
managing, experienced on boilers, engines 
machinery, wishes position in or near Phila 
delphia. Box 127, AMERICAN MACHINIST. 

Position wanted by designer on light ma 
chinery and fixtures; capable of taking charge 
of drafting room; large experience ; first-class 
references. Address Box 121, Amur. Macu 

Vise hand and draftsman wishes to make a 
change as foreman or as draftsman; have ex 
perience on engines and air compressors and 
general machinery. Address Box 122, Am. M 

Wanted—Situation as foreman machinist 
by one having a broad experience with en 
gines, governors, pumps, piping, dynamos and 
general repairing. “Indicator,” care AM. M. 

Designer automatic machinery, Inventive 
ability, 8 years’ experience intricate designing 
and supervising shop work, technical grad- 
uate °92, desires position to work up Inven 
tions or as head draftsman; N. Y. City pre- 
ferred. sox 109, AMERICAN MACHINIST. 

Position as traveling salesman; 15 years’ 
experience; 6 years with present concern, 
would fit into any mechanical line; accus- 
tomed to closing large contracts; can earn 
salary or quit; salary $3,000 and expenses, 
can sell anything that’s good; don’t want to 
sell anything else. 3ox 120, Amer. MACH. 


Help Wanted. 


Wanted—Man familiar with automatic 7 
machine; competent to make the tools; Be 
work. Box 130, AMERICAN MAc! 

Draftsmen desiring extra 
where employed, confidentia 
rie, Corcoran Building, Washi! 

Wanted—Draftsman, experienced In de 
signing machinery. Addres ith fu : aa 
ticulars and references, Niaga! ichine ¢ 
Tool Works, Buffalo, N. \ 

foundry foreman; on 
charge of 150 men and produ 
experience, salary wanted 
“Ohio,” care AMERICAN M 

Master mechanic for ro 
a worker, able to handle 
liable, and thoroughly und 
gines. “Rolling Mill,” care 

Wanted—Experienced ! 
men for a_ factory empl! 
hands manufacturing ele: 
state experience. sox 119 

Wanted, at Once—Foren oe direct: 
ence for machine shop prod IS a calary {oF 
current dynamos and motors; £0 "MacH 
the proper person. Box 75 an 

Expert layer-out for bi 


state 
Edwin Guth- 
ton, D.C 


ean take 
state 


Address 


must be 
and re 
orliss en 
MACH. 
drafts- 
yout 600 
sachinery 
MACH. 
ide experi- 


one ac- 
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customed to laying out intricate work from Wanted—Foreman for toolroom in ma- (Continued from page 46.) 


blueprints. Address, giving age, experience 
and salary expected, L. O., care AM. MACH. 

Wanted—aA first-class Corliss Engine man ; 
one who is familiar with the adjustment of 
Corliss gears and governors ; technical man 
preferred ; state experience. Box 75, AM. M. 

Experienced draftsman wanted on mill 
machinery and machine tools ; permanent em- 
ployment assured to rapid and accurate 
draftsman. Bethlehem Steel Co., South Beth- 
jehem, Pa 

Wanted, at Once—Foreman of wide experi- 
ence for winding department of factory pro- 
ducing large direct-current dynamos and mo- 





tors; good salary for the proper person. Box 
79, AMERICAN MACHINIST. 
Wanted—-In Central New York town of 


about 10,000 inhabitants, several good floor 
hands in erecting room; state full experience, 
when you can begin work, and wages wanted. 
Box 116, AMERICAN MACHINIST. 

Foreman toolmaker; New England shop 
employing 250 men, including 6 to 10 tool- 
makers; manufacturing engines and machin- 
ery; give experience, references and pay ex- 
pected. Box 97, AMERICAN MACHINIST. 

First-class mechanical draftsman wanted in 
New York City; must be familiar with light 
automatic machinery ; good opening for good 
man. Address letters, stating particulars in 
full, to Box 131, AMERICAN MACHINIST. 

Wanted—Man to take charge of die depart- 
ment, who is experienced in handling men and 
in the construction of sheet metal working 
dies, by a concern in large town in western 
New York. Address “Folsom,” care Am, M. 

In New York City, all-around machinist ; 
must be A No. 1 mechanic, used to quite 
heavy work, and have highest references as to 
ability and character; state experience and 
pay expected. Box 132, Amer. MACHINIST. 

Wanted—-In a Philadelphia establishment, 
a thoroughly experienced designer and drafts- 
man on heavy Corliss engines and flywheel 
pumping engines; state experience, age and 
expected salary. Address H. J., care Am. M. 

We are enlarging our works, and will 
shortly require an increased number of skilled 
mechanics; we invite application from pat 
tern makers. molders and machinists. Ad- 
dress the Westinghouse Machine Company, 
East Pittsburgh, Pa. 

Wanted—Wideawake, systematic young 
foreman patternmaker for shop employing 10 
patternmakers ; old-established work in cen- 
tral Ohio making heavy machinery. Address, 
stating age, experience, salary wanted, Box 
108, AMERICAN MACHINIST. 

_ Foreman boiler maker, by a shop employ- 
ing about 150 men; man must have com- 
plete knowledge of all details, and be able to 
handle men to good advantage ; good salary to 
right man. Give age, reference and salary 
expected to F. B. M., care AMER. MACHINIST. 

We can use on heavy boring machines, plan- 
ers and large lathes several first-class machin- 
ists who can and will make these machines 
do all they were designed to do; unless you 
can earn 30 or more cents per hour do not 


apply. Gates Iron Works, 650 Elston ave., 
Chicago. 
Wanted—First-class toolmakers on small 


tool and model work for factory in western 
New England; permanent positions for first- 
class men; to receive consideration, appli 
cants must state work most familiar with, 
place of last employment and wages expected. 
Reply Box 115, AMERICAN MACHINIST. 
Wanted—Foreman for machine shop build 


ing steam pumps and ice machines; appli 
cant must be a first-class mechanic, well up 
in modern machine-shop practice and know 
how to handle men. In replying give age, 
present position and mechanical experience ; 
all answers confidential. $ox 117, Am. M. 

Wanted—An experienced machinist as fore- 


man in a general repair shop: 
o. engines and pumps, some new work, re- 
qu ring thorough familiarity with modern 
ools and ability to devise special methods 
for expediting work; an excellent situation 
with good wages to ‘an energetic man. Ad 
dress F., P. 0. Box 2.762. New York. 


work mostly 


a 








chine shop located in Western Pennsylvania, 
employing 125 men on high-grade gas and 
steam-engine work; must be capable of de- 
signing jigs and tools for economical, rapid 
and accurate work, where all parts are made 
interchangeable; state age, experience and 
salary desired; references required. Address 
“Improvement,” care AMERICAN MACHINIST. 

Wanted—Foreman for machine shop near 
New York employing about 75 men making 
machinery of medium weight; must be famil- 
iar with modern practice, cost and piece- 
work systems and be able to obtain the best 
results in quality and cost; also a capable 
draftsman wanted; to insure consideration 
applicants must give references, experience, 
age and wages expected. Address Box 118, 
AMERICAN MACHINIST. 





Leonidas D. Angelopoulos, 


INDUSTRIAL PRODUCE 
MERCHANT AND AGENT, 


PIRAEUS, GREECE. 
CORRESPONDENCE INVITED 


SECOND-HAND 


Boilers and Engines 


One 75 H. P. Tubular Boiler 15 ft. long 52 in. 
diameter ; also equipped with an Ohistrum 
Stoker. 

One second-hand i0 x 20 60 H.P. Cummer Engine. 

One 54 H. P. Fairbanks, Morse & Co., Gasoline 
Engine. 

One 25 H. P. Olds Gasoline Engine. 

All in first-class condition, and for 
further particulars write 


The Acme Machinery Co." otio.’”’ 


Manufacturers of the only 
genuine Rawhide Belting and 
Lacing. 

THE CHICAGO RAWHIDE MFG. CO., 
94 Ohio St , Chicago, Ill. 

















The Morgan Bolt Cutters 


are unequaled for productive capacity and durability 
rhey combine the lightest action with the greatest pos sible 
efficiency and economy. It will pay you to investigate. 


THE RELIANCE MACHINE & TOOL CO., Cleveland, Ohio. 
EUREKA RUST PREVENTIVE 


makes machines sightly and the polished parts brighter. 
Holds firm and easy to clean. Write for particulars. 











One Powerful Blow Does the Work. 


If not equipped with air com- 
pressor 
The Bethlehem Stationary Riveter (vertical gap 


boys, including heaters, 3.600 rivets %-inch diameter in 10 hours 
up to 14-inch diameter Rivets. 


BETHLEHEM FOUNDRY & MACHINE COMPANY, 


SOUTH BETHLEHEM, PA. 








use Steam direct. 





has driven. with four 
Drives 





Send for Catalog 













from Spain, and $1,887 from the United 
States. 
Austria. 

Machinery from 500 to 1,000 kilograms 
—$155,791, of which $116,000 from Great 
Britain, $15,358 from Germany, $13,652 
from France, $3,000 from Australia, $2,000 
from Belgium, and only $980 from the 
United States. 

Machinery weighing more than 1,000 
kilograms—$704,776, of which $422,200 
from Great Britain, $152,130 from Ger 
many, $95,701 from France, $82,130 from 
Switzerland, $17,782 from Spain, and only 
$8,909 from the United States. 

Steam imported to the 
value of $45,401, of which $18,570 was 
from Great Britain, $17,200 from Switzer- 
land, $4,796 from France, $3,400 from Ger 
many, $1,300 from Italy; while our share 
amounted to the unimportant item of $135. 


The rest came from Belgium and 


boilers were 


Air and hydraulic compressors and sim 
ilar apparatus were imported to the value 
of $20,084, of which $13,926 from Great 
sritain and $3,355 from the United States. 

The imports of separate parts of ma 
chinery amounted to $13,409, almost en 
tirely from Great Britain. 

Quite a lively demand exists for gas and 
water meters, the imports of which were 
valued at $8,762, entirely from France, 


Great Britain, Belgium and Germany, in 
the order named. 
United States. 


The imports of small hand tools, such as 


Nothing came from the 


files and rasps, hammers, chisels, tongs—in 


short, all kinds of carpenters’, black 
tools, 
this 


line of goods especially the United States 


smiths’, tinsmiths’ and coopers’ 


amounted in value to $301,073. In 


should be able to make a better showing 
Only $11,793 of 
United States, 
amounted to 


does. 


than it at 
these tools came from the 


present 


while Great Britain’s share 
$110,196, and that of Germany to $102, 


89gI. 
came from Belgium, Spain, Italy, Switzer 


France supplied $53,587, and the rest 


A 


land and Austria 


Lithographical and typographical ma 


chinery is almost entirely of German or 


‘J he 


of which $716 wa 


amounted to $27,900, 
Holland, $200 


$100 from the United State 


igin import 
from 


from France, 


$98 from Great Britain, $90 from Spain, 
and the rest from Germany In connec 
tion with this we may mention that print 
Ing type wa imported to the value -of 


$10,620, of which $7,482 was from Ger 


Irom $590 «from 


and on 


many, $2,153 pain, 


Britain, 
State 


France, $343 from Great 


$52 was from the United 


Scientific measuring instrument 


imported to the value of $44,033 
from Germany, France and Great Bb 
$3,714. The im 


trument 


Our share wa 


surgical in were 


489, almost entirely from Ger 


France. 


Chemical apparatu 


ported to the value of $5 75 
SI77 


fee 
only $177 


contributed 
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came from France, Great Britain and Ger- 
many. 

Steam, gas, and water engines, up to 30 
horse-power, were imported to the value 
of $49,132, chiefly from Great Britain and 
Germany. Only $140 was from the United 
States. The imports of the same class of 
machinery from 30 to 100 horse-power 
were valued at $9,550, entirely from Great 
Britain, Belgium and Germany; from 100 
horse-power upwards, $87,445, of which 
$54,030 was from Great Britain, $25,480 
from Switzerland, and the rest from Bel- 
gium. Nothing was contributed from the 
United States. 

The imports of bicycles were valued at 
$41,217, of which $16,202 was from France, 
$13,385 from Great Britain, $5,217 from 
Germany, and $5,375 from the United 
States. In this line, too, the United States 
makes a very disappointing showing, and 
much better might be done if the neces- 
sary attention was paid to the market. 

Although the United States leads the 
world in sewing machines, our share in 
this trade is relatively very small, and 
shows an utter lack of systematic effort, as 
will be seen from the following figures: 
Total imports of sewing machines, $167,- 
491, of which no less than $133,010 was 
from Great Britain, $32,588 from Ger- 
many, and only $1,403 from the United 
States. 

From the foregoing figures it will be 
seen that Portugal is a market well worth 
our attention, and also that up to the pres- 
ent the American manufacturer has done 
no more than secure a foothold. England 
and Germany practically divide the trade 
between them. Their success is due to 
the fact that they have made the most 
strenuous efforts, and that they are repre- 
sented by their agents in Lisbon and 
Oporto. 

During the last year quite a number of 
new mining concessions were granted, 
which will doubtless result in a greatly in- 
creased demand for all kinds of mining 
machinery. 

There is no likelihood of Portugal ever 
establishing machine industries of any im- 
portance, and therefore it may be assumed 
that the demand for machinery will be 
a steadily growing one. nm. b. G 


New Catalogs. 


The Betts Machine Company, Wilmington, 
Del., sends Catalog No. 10, describing its 
slotting machines of 8, 10, 12, 15, 18, 21 and 
24 inches. It is illustrated with half-tones. 
Size, 6% x10 inches. 

Moseley Lathe Company, Elgin, IIl., sends 
a catalog of its No. 4 bench lathe and attach- 
ments, including those for thread and gear- 
cutting, milling and grinding, chucks, counter, 
etc. Size, 6x9%4 inches. 


Manufacturers. 


The National Lounge & Bed Spring Com- 
pany, High Point, N. C., will build a new fac- 
tory. 


The Waterbury Clock Company will erect a 
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That’s all you need to know about a File. 








Famous for Temper and Cut. 
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1. Manufactured “ the best Steam Metal. 
2. No regrindi pers ‘ore not constantly wearing out the Seat of the Valves. 
3. Contains yet USC, which is suitable for all Pressures of Steam, Oil 


and Ac 
4. The Hasiest nate and all parts Interchangeable. 
& Ebery Valbe Tested before leaving the factory. 
ALL GENUINE stamped with Trade Mark. 


Senhbes Brothers, New York, Philadelphia, Chicago, Boston. 


62 Watling St., Queen Victoria St., London, E. C. 


Woodward & Powell Planer Co. 


WORCESTER, MASS. 


U. Baird Machirery Co., Pittsburgh, Pa. Parke & Lacy Co., San Francisco, Cal. 
Robinson & Carey Co., St. Paul, Minn. Manning, Maxwell & Moore, Chicago, Ill. 
Manning, Maxwell & Moore, New York City. 


Werte fe, ee Following Fenkins Bros.’ Valves. 












De Fries & Co., Dusseldorf and Berlin, Germany. 
A. Janssens, Paris, France. 
A. Janssens, Bruxelles, Belgium. 
C. W. Burton, Griffiths & Co., London, Eng. 
Sonnessons & Co., Malmo, Sweden. 


MANUAL OF THE STEAM-ENGINE INDICATOR. 


By CECIL H. PEABODY, 


Professor of Marine Engineering and Naval Architecture, Massachusetts Institute ef Technology 


153 pages. g8figures. i2mo. Cloth, $1.50. 

JOHN WILEY & SONS, - 43 and 45 East 19th Street, NEW YORK CITY. 
NCTS very valuable to every Steam Plant. 

. ADJU The IMPROVED ROBERTSON 
THOMPSON INDICATOR tells 

at all times if engine is working economically. The HiNE 
ELIMINATOR separates water from live steam, and oil from 


exhaust steam. Both are the best in their line and very moderate 
in price. Our Catalog is yours for the asking. 


JAS. L. ROBERTSON & SONS, 209 Fulton St., New York. 
FULL MOUNTED LIGHTNING SCREW PLATE. 


A STOCK WITH EACH DIE. 
”” Screw Plates, Dies, Taps, 














Also “‘ Light ”? and “‘ Green River 
Tap a a Bolt Cutters, Drilling Machines, Punches, 
Presses, etc. 
. . . . - Send for Catalog . 
GREENFIELD, 


Wiley & Russell Mfg. Co., “lisss) usa 


Agents in London, SELIG, SONNENTHAL & Co., 85 Queen Victoria Street 


ae MACHINERY, 
AUTOMOBILE WORK, 
EXPERIMENTAL WORK, 
HYDRAULIC MACHINERY, 


N IRON AND 


HYDRAULIC and GENERAL FORGING " sree. 














General | 
Machinists | 


CORRESPONDENCE SOLICITED. 


THE UNITED a PROJECTILE CO., First Ave. and 53d St., Brooklys, NT. Y. 





FAIRBANKS 


12, 13, 18 INCH 


ENGINE LATHES. 











. te Don’t buy a small lathe without lavestignes | 
Center rest, ‘follower ‘‘ Fairbanks,” if you’re interested in getting a No room 
rest, large and small ly up-to-date tool at a really reasonable price i 

4 here for details, but if you'll s for them and reat 





face plates, change 
gears, wrenches and 
patent oil cups fur- 
nished free. 





them your order is pretty sure t 


The Fairbanks Machine Too Co., 
Springfield, Ohio, U. S.A. 






